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Abstract of RU21 26490 

FIELD: mechanical engineering; Internal 
combustion engines. SUBSTANCE: proposed 
Internal combustion engine operating at high 
pressure uses working medium consisting of 
mixture of compressed air components not used 
at combustion, fuel combustion products and 
steam. Invention contains description of 
operation of this engine and method of 
continuous delivery of working medium in steam - 
air engines. According to invention working 
medium is delivered at constant pressure and 
temperature. Air for combustion is delivered 
adiabatically by one or several compression 
stages. Fuel is injected at required pressure. At 
least 40% of compressed air is combusted. Inert 
liquid at high pressure is injected to form steam 
and. consequently, inert steam-diluter of high 
specific heat capacity required for internal cooling 
of turbine with internal combustion or other 
system. EFFECT: prevention of contamination, 
provision of high efficiency and power output of 
engine, reduced specific fuel consumption. 62 cl, 
lOdwg 
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(57) Pec^epar: 

flBMrare/ib BHyrpeHHerc cropaHHfl, 
paCoraiou^vii) nof\ BbicoKMM AaaneHkieM, b 
KOTopoM McnojibsyeTcn pa6oMee reno, 
cocTOflii^ee uia CMecvi oKarboc 
HevicnonbaoBaHHbix npM ropeHMM KOMnoHeHTOB 
B03/^a, npo/iyKTOB cropaHMn TonjikiBa m napa m 
cnooo6 pa6oTbi ABMrarenn m HenpepbiBHoA 
noAaMM paeoHero rena Mono/ib3yioTcy! b 
napoBoaflyuJHbix ABMraTe/iHX. CornacHo 
M3o6peTeHMnM paSonee reno BNAaercn npn 
nocTORHHOM AaBTieHMM H TSMnepaType. Boa/iyx 
An^ ropeHMn noAqercn dAMaearimeciai OAHOf) 

MJIM HeCKQHbKMMM CTyneHflMM OKaTMfl. TonJlMBO 

BnpbicKiiBaK)T noA Hy}KHbiM AaaneHHeM. 
C)KMra6rcfi no MOHbUje^ Mepe OKono 40% Bcero 
oKaroro BosAyxa. BnpbiCKHBaeTCJi unepTHaj? 
KutAKOCTb noA BbiCX)KiiM AdB/idHkieM ATin 
oGpaaoBaHMfl napa n nonyMeHMfl raKMM o6pa30M 
MHSpTHoro napa-pa36aBHTenyi c BbicoKOt^ 
yAe/ibHot^ Ten/ioeMKocTbK), Tpe6yioiAeroc5i Ann 
BHyrpeHHero oxna)Kp,eH\A9\ rypdMHbi c 



BHyrpeHHMM cropaHtieM m/im cucreMbi APyroro 
TMna. AKTPiBHoe npkiMeHeHHe BnpbiCKMBaHkin 
>KbiAKOCTVi npenflTCTByer o6pa30BaHMio 
3arp5i3HeHM(^. noBbiujaeT KHA m MouiHOCTb 
ABHrarenn h yMeHbtuaer yABJibHbifl pacxoA 
Tonnwaa. 2 c. n 60 s.n. (t>-jibi. 1 raGn., 10 hti. 
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(54) INTERNAL COMBUSTION ENGINE. METHOD OF ITS OPERATION AND CONTINUOUS DELIVERY OF 
WORKING MEDIUM 



(57) Abstract: 

FIELD: mechanical engineering; internal 
combustion engines, SUBSTANCE: proposed 
intemal combustion engine operating at high 
pressure uses working medium consisting of 
mixture of compressed air components not 
used at combustion, fuel combustion products 
and steam. Invention contains description of 
operation of this engine and nnethod of 
continuous delivery of woriOng medium In 
steam - air engines. According to invention 
working medium is delivered at constant 
pressure and temperature. Air for combustion 
is delivered adiabatlcatty by one or several 
compression stages. Fuel is injected at 
required pressure. At least 40% of 
compressed air is combusted. Inert liquid at 
high pressure is injected to fomn steam and, 
consequently, inert steam-diluter of high 
specific heat capacity required for intemal 
cooling of turbine with intemal combustion 



or other system. EFFECT: prevention of 
contamination, provision of high efficiency 
and power output of engine, reduced specific 
fuel consumption. 62 cl, 10 dwg 
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06/iaCTb TeXHMKH. K KOTOpoC^ OTHOCI/irCW 

ii3o6peTeHMe 

HacTOflu^ee M3o6peTeHne otHocMrcfl k 
napOB03flyiuHOMy flBMraTenio, KOTopwR 
paCoTseT nofl bwcokum AaoneHMeM m b kotopom 
vicnojibsyeTCR pa6oMee reno, cocToflinee M3 
CMecM OKaroro Boaoyxa, npoayiaos cropaHUfl 
TonjiMBa M napa. KpoMe Toro, M3o6peTeHne 

OTHOCMTCH K npOL^ecCSM Bblpa60TKVl 

aneiapo3HeprMM b CMcreMe oKuraHMa TonjiMBa. 
o6jiaAaK)LMe{^ BbicoKMM KDfl npn hmskom 
yA^bHOM pacxoAe Ton/iMBa. MsoepereHvie 
OTHocMTcn raiOKe k nonyMeHMio b npoi^ecce 
3/ieKrpo9HeprviM ' n^iTbeBoiH BOAbi 6e3 

SHaMMTe/lbHOrO CHM>KeHlin K^^ WVA noBbnueHHn 

pacxofla TonriMBa. 

flBMrarenn BHyrpeHHero cropaHkiH b Lienowi 
noApaaAennioTcn Ha ABMraTenui c nocTORHHbiM 
o&bewoM MTiM ABurarenn c nocroflHHWM 
AaaneHnew. TaKTOBbie KapSropaTopHbie 
ABurarejiM AeRcrsyK)! Ha ocHOBe npuHm/ina 
BspusaHM^ neTynero Ton/iMBa b roctoahhom 
o6i>eMe OKaroro BosAyxa Boane aepxHet^ 

MepTBOi^ TOHKI/1, B TO BpeMR KaK B TaiaOBblX 

AM3enbHbtx ABMrare/iflx cropaHvie TonjiMsa 
npoMcxoAiiT B 6o/iee yMepeHHbix ycnoBMflx, m 
Ann cropaHkifl xapaxrepHbiM nanfleTcn 
npM6nii3MTenbHO nocroAHHoe ASB/ieHne. 

ABMrare/iM BHeujHero cropaHtin 
np^craaneHbi napoBUMki ABMrarejifiMM \a 
Typ6uiHaMvi, a raiOKe HeKOTOpbiMn (|)opMaMii 
raaosbix Typ6MH. klaaecTHO HcnonbaoBaHMe, b 
raaoBof^ TypCMHe paeoHero. re/ia. HarpeToro m 
OKaroro bo BHetUHeiw mctomhuk© npAQHn 
paSoMero rena, a ratOKe npMMBHeHvie b 
paannMHbix ABUDKymnxcq ycrpoiScTBax aHepruiM, 
HaKonneHHOM b 3tom okbtom raae. 

HaeecTHo raiwe OKwraHne Tonnnaa b 
Kawepe h Bbi6poc npoAyKTOB cropaHWfl b 
paCoHMf^ L^nnnHflp, MHorAa Bwecre c MH>KeKL4MeP^ 
BOAbi MjiM napa b coorBercTBun c 
noBbiLuaiomeiicn reMneparypoPi. 3tm ABMrarenki 
raiOKe Moryr Gbirb oTHeceHbi K MMcny 
ABurarenevi BHeujHero cropaHMA. 

DpeAnarajorcy? HeKoropbie Apyrwe 
ycrpoC^crBa, b Koropbix Kawepbi cropaHi/in 
oxna;KAa>or nyreM Ao6aBneHHfl boau mtim napa 
BOBHyrpb BMecro npuweHeHUfl Hapy>KHoro 
oxna;KAeHMfl, TaK, Hanpiuwep, b nareHre EP 
209820 (D1) npeAno>KGHo Ao6aBneHMe a icaMepy 
cropaHMji coneraHMH napa m BOAbi. npunew 

MHKeKLiMK) BOAb! nOHM>KaK)r AO 3HaHeHMfl 

pacxoAa, noaBonnjomero noAAep>KMBaTb 
ycraHOBJieHHyfo creneHb yMeHbiueHUfl 
Bbi6pocoB Nox. Her AaHHbix 06 Mcno/ibaoBaHUM 

MH>KeKI4MI/J BOAbI C UeflbK) nOBbllUeHMfl 

BbipaBorKU aweprMM mjim roro. mto BOAy 
BnpblCKHBa/lM B KO/lMHeCTBaX. noaBOJiflioiUMX 

3HaMMTenbHo yBennMurb o6"beM pa6oMero rena, 
nocTynatou^ero b Typ6MHy, c i^e/ibK) ysennMeHMfl 
BbipaGoTKH aneicrpoaHeprnM. Kpoiwe roro, Ann 
yBejiMMeHMfl Bbipa6oTKM aHeprnw McnonbsyicT 
MHKeKL^viK) Ha BbixoAe KOMnpeccopa ne boabi. a 
napa. Ppw HanwMMn AOcraroMHoro o6i>eMa napa 
MH)KeKi4Mfi BOAbi npeKpaiMasTCfl. B MacrHocrvi, a 
EP 209820 Anfl HH^Keio^MM a 30Hy ropennfl 
npeAnoMMTBioT nap, npn ero HannHMu. b 
KaMSCTBe saMeHbi aoAbi. B HeKoropbix peKMMax 

pa60Tbl pa ox OA BOAW nOJlHOCTbMD MCKHIOHaeTCJI. 

flpyroW BMA ycrpoKcTBa npeAno>KeH aha pa6oTbi 
c Mcno/ibsoBaHuteM viH>KeKutiM ron/iHsa b 
i^MjiMHAP cropaHMfl npw noHbDKeHMki 
reMneparypbi, npM Ha/iviMkiH cpeAcra, 
npeKpaiuaioL^iix HH)KeKL^uf)o ToruiuBa, KorAa 
AaBJieHMB Aocxrtiraer Hy>KH0w aenMMMHbi. 
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Ka)KAbiC^ H3 ariix npeAnaraaiuMxcfl b 
npoLunoM ABurarenei^ umbji HeAOcrarKU, He 
AonycKaBiiJue nx lUMpOKoro pacnpocrpaHeHna a 
KaMecTBe hctomhmkob aweprviM pjx^ nepBM"^Hbix 
ABurareneM. CpeAH aiMx HeAOcrarKOB 
HecnocoSHOcTb raKoro ABMrarenfl 
yAOB/ieraopiiTb BHeaanHyjo norpe6HOCTb n/nnn 
noAAepJKarb nocrojiHHbie pa6oMyKD 
Tewnepaiypy m/im AaaneHne. kbk Mo>KeT 
norpe6oBaTbCfl aha 3c|)c^)eKTMBHoi% 
aKcnjiyarauMn rararo ABuraren^. 

KpOMe roro. ynpaaneHMe tskvimm 
ABMrarennMki He3c|>c|>eKTMBHO. a cnoco6HOCTb 
raaoreneparopa ocraBaTbcn b cocto^ihvim 
HeaarpyjKeHHoro peaepsa coBapujeHHO 
HeyAOBJieraopnTenbHa. Bo Bcex npHMenneMbix 
Ha npaKTMKe KOHc|)MrypauMnx ABurarenei^ 
norpe6HocTb b oxnajKAeHUj/i creHOK, 
orpaHiiMMaatou^Mx pa6oMHe UH/iHHAPbi, aeAer k 

CHMKeHMIO Kflfl M KO MHO)KeCTBy APy^X 

HeAOcraTKOB. npMcyii^Mx ABMrare/inM 
BHyrpeHHero cropaHMfl-. 

HacToniAee naodpereHMe noaBonneT 
npeoAonerb nepeHMcneHHbte BbiLue HeAocrarKM. 
Bo-nepBbix, CHiDicaeTcn noTpe6HocTb a 
BoaAyuJHOM Vim kmakocthom Hapy>KH0M 
oxna)i;aeHkiM aa cMer MH>KeKi^MM BOAbi b 
npoi^ecce cropaHMA c i^e/ibio KOHrponn 
reMneparypbi no/iyMeHHoro paSoHero rena. 
KorAa raicMM oGpaaoM npoMaBOA^rcn MH)KeKL^Mn 
BOAbi c npOBpau^eHMeM ee b nap, OHa caMa 
craHOBMTCfl MacTbio pa6oHero rena, yaenimMBaA 
o6beM pa6oHero rena 6f33 MexaHMMecKoro 
OKarMfl. PaSoMee reno yBenkiMMaaercn npn 
npeo6pa30BaHi4bi nadbtroMHOf^ reMneparypbi 
pa6oMero raaa b AaBnenvie napa. 

B HacrofliueM kiao6pereHkiH An$i 
cornacoBaHMA rpeSoaaHMii^ k pa6oHeMy 
ABbirarenio Mcnonbayior HeaaB(ici>iMbi(4 KOHrpojib 
rewneparypbi nnaMeHu ropeHUfl m cooTHOLUeHMw 
KOMnoHenroB ron/iUBHo-BoaAyiUHoM cwecM. 
KoHTpojib reMneparypbi nnaMeHM 

npeAynpe>KAaer raiOKe o6pa30BaHHe Nox m 
paanoKeHMe CO2, pnMcaHHoe Hvm&, 

B HaGTonu;eM ii3o6pereHV»i Mcnonbayior 
raK)Ke Bbicoxvie creneHM oxari^n b KanecrBe 
cpeACTBa noBbiiueHUifl Kfljq m MOU^HOcrH npM 
oAHOBpeivieHHOM cHM>KeHnn yAejibHoro pacxoAa 
ron/iMBa. Flpu MH>KeKi4MM BOAbi n ee 
npespaujieHMi/i b nap b KaMepe cropanuin 
Hacroflmero H3o6pereHMyi ona BOcnpuHUMaer 
AaaneHMe Kawepw cropaHUJi. CneAyer 
orMerurb, Mro aro AaBJ^enne Kawepbi cropaHun 
BocnpMHMMaercn napoM bh© aasncuMocru or 
creneHM c)KarM« b ABMrarene. Tokhm oGpaaoM, e 
ABurarene mojkho nonyMurb 6onee BbicoKyjo 
creneHb oKarMH Sea sbinonHeHUH 
AonojiHkirenbHoi^ paCorbi no OKaruK) npn 
MH>KeKL^MM APHonHHrenbHoro napa unw aoAbi. 
DocKonbKy cxarnacHO nacroflii^eMy naoGpereHnio 
npeAycMarpuBaercfl nH>KeKi4Hfl 6oJibLuoro 
KonMHecraa boaw, ornaAaer Heo6xoAHMOcrb b 
OKarviM pa36aBnnioLi4ero BoaAyxa. o6biMHO 
npMMeHflBUjerocH b npeAnonaraBLUnxcfl panee 
CMcreMax aha oxna^KASHnn. OrnaAeHwe oroi^ 
norpe6HocrM o6ecneMMBaer orpOMHyio 
3KOHOMMIO anepr^ui b CMcrsMe. 

□ocKO/ibKy cornacHo HacrowmeMy 
M3o6pereHHK) creneHb oKarMs b ycrpoflcrae 
aoapacraer npM iiH)KeKMiii^ boan. OMeBMAHUMM 
craHOBflrcfl HCCKOxibKO npenMymecrB. HanneM c 
roro, Mro ne rpe6yerc« HHKaKoi^ 
AononHnrenbHot^ pa6orbi ahh AonojiHMrenbHoro 
OKarkifl BOAbt m/im napa nocne roro, kbk ohh 
6binM oKarbi nepBOHaManbHo; mhumm cnoBaMM, 
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nocjie oKarkin napa ao 2 aiMocctsep ne 
TpeeyeTcn BbinoxiHflTb flononHnrenbHyio paSory 
no ero AanbHe^meMy oKari^K) ao 6onee 
Bbicx>Koro AaaneHMfl. B 3Tom aaKHJOMaercn 
OTfiMMHe ero, Hanpniviep, or BosAyxa, aha 
noBbiLueHMfl AaaneHMfl Koroporo m nonyHeHnw 
TaKMM o6pa30M AononHMieribHOf^ Maccbi 
paSo^ero rena Tpeeyercyi BbinojiHMTb 
AononHMTenbHyKD pa6ory. Kpowe Toro, npn 
MHKeKi^MM BOAbi npeBpau^BHUM ee a nap 
cornacHO HacTOfliAeMy ii3o6peTeHMK} OHa 
BocnpHHMMaeT ABBneHMe Kaviepbi cropaHHfi Sea 
BbinoHHeHUifl AononHMTenbHOvi pa6oTbi. 3tot 
nap TaioKe HMeer nocTonHHue aHiponMio m 
dHTartbnvito. 

B HacToniueM HaodpereHMM i436biTOHHoe 
OTXoA^iuee renno ropeHMn npeBpau^aeTcn a 
Aaa/ieHMe napa \a b ApnonHMrejibMyio Maccy 
pa6oMero rena 6e3 MexaHMMecKoro ysacrMfi. B 

OTHMMMe OT STOPO B TMnUHHOfl UMKHMMeCKOi^ 

TypSuHe BpaftTOHa 66 - 75% MexaHMMecKM 
oKaroro eo^nyxa vicnojibayioT onn paaCaBneHMn 
Bo^AyxoM npoAVKTOB cropaHi/isi c ue/ibK> 
noHM>KeHiin TeMneparypbi pa6oHero rena b 
cooTBeTCTBMM c TpeCoBaHMnMM K TeMnepaxype 

HB BXOAe Typ6MHbl. 

HocKOTibKy nap b Asa m 6o/iee paaa 
yBejiuiMMBaeT oOpaaoBaBiueecn npM ropeHMM 
pa6oMee rejio m Ha 15% ki 6onee yBeriMHviBaeT 
MMCTytc MOU^HOCTb, BOAy MOKHo paccMarpkiBaTb 

KaK TOnjIMBO B HOBOi^ TepMOAMHaMMHeCKOf^ 

CMCTeMe, nocKonbicy oHa oCecneMMBaeT 
AaaneHMe, MOu^HOCTb m 3ct}ct}eKrMBHOCTb 
HacTonu^eM cMcreMbi. 

UnKn cornacHo HacTonLi;eMy M3o6peTeHHio 

MO>KeT 6blTb OTKpblTbIM MHH SaMKHyTblM B 

OTHomeHMM B03Ayxa m BOAbi no OTAenbHocru 
nnn BMBCTe. OnpecHeHvie mjim oMwcTKa aoAbi 
MO>KeT oKaaaTbCfl no6oHHbiM npoAyKTOM 

BbipaGOTKM 3JieKTp03HeprMM Ha CTai^MOHapHblX 

ycraHOBKax nnn Ha cyAax, npuMeM um<n 
flanfleicfl oTKpbiTbiM B OTHOiueHMM B03Ayxa n 
saMKHyibiM g OTHoujeHm/i yTunnaai^HM 
onpecHeHHoW BOAbi. MopcKWie snepreTHMecKne 
ycTaHOBKVi nnn cwcreMbi ommctkh boaw aha 
MppMrai^i^i/i npkieMjieMbi raioKe c tomkh apeHMn 
oxpaHbi OKpy)Kajou4e« cpeAW. 

HacTOfl « 14H KH MOKer ra me 6biTb 
npMMeHeH b 4)a3e aaMKHyroro i^moia Ha 
noABMKHbix o6-beKTax, T.e. nerKOBbix 
aBTOMoennflx, rpyaoBUKax. aBTo6ycax. 
nacca>KMpcKOM aBMaTpancnopT© m T.n. 

OahoC^ h3 saAan HacTonii4ero M3o6pBTeHMn 
RBJifleTcfl npeAno>KeHne Hoeoro, 
lepMOAMHaMMMecKoro OHeprernMecKoro UMKna. 

KOTOpblCl MO>KeT 6blTb OTKpWTblM HHM 
3aMKHyTblM. H B KOTOpOM HpOMCXOAUT OKHMSHUB 

B03Ayxa M cTexMOMeTpuMecKoe oKuranM© 
Tonnkiea \a BoaAyxa tbicmm o6pa30M. Hro6bi 

06ecneMMTb Bbipa60TKy SCjDCtjeKTMBHOW. MWCTOi^ 

3Hepmii, c KOMTponnpyeMbiM aarpnaneHMeM 
OKpy)KaK)iAefl cpeAbi. 

KpoMe Toro, aaAaMeO HacrofliAero 
MsoSpereHMR fianneTcn ratoKe nojiHbii^ KOHrponb 
TeMneparypbi ropeHtin b ABkirarene aa CMer 
McnofibaoBaHMn cicpbiTO^) TenjioTbi McnapeHiin 
BOAbi 6e3 Heo6xoAHMocT>i MexaHHMecKbro 
OKariin pa36aBnniou;ero BOSAyxa. 

Eu^e OAHOA aaABMen HacTonu^ero 
H3o6peTeHMn RannercA yMeHbiueHMe narpyaKM 
BoaAyiiJHoro KOMnpeccopa OTHOcnTenbHO 
aHeprerviMecKof) rypGMHbi, npuMSHneMofl b 
ABurarene, raK MToew mo)kho 6bino Ao6MTbCfl 
MeAneHHoro xo/iocroro xoAa m 6onee 6biCTporo 
paarawa. 
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Eu^e OAHoC^ aaAaneW HacTo^mero 
n3o6peTeHiiR flBJiflercR B03MO)KHocTb, B cnyMae 

He06X0AHM0CTM, OTAenbHO KOHrpO/lMpOBaTb 

Tewneparypy Ha BXOAe Typ6nHbi. 

flpyroM aaAaMBM HacTonu;ero M3o6peTeHMR 

flBflRerCR aapbUpOBaHMB B CJOOTBeTCTBMH c . 

Heo6xoAMMOCTbK3 cocTaBa paSoHero rena. 

KpoMe Toro, aaABMeA nacTORiAero 
Mao6peTeHMR rbhrbtcr o6ecneHeHMe 

AOCTarOHHOV^ BblAep>KKM BpeMeHM b 

MM/inMceKyHAax, AonycicaK)LAei^ 
cText^OMerpiiMecKoe ropeHMe, coeAwtHeHMe m 
BpeMR Ann nojiHoro TyiueHMR i/i paBHOBecHoro 
6anaHca. 

32u;aMe^ HacT05iiMero Hao6peTeHviR 
RBfiRercR raioKe raKoe ropenuie vi raxoe 
oxnajKAeHide npoAyicroB ropeHMR, 
npeAynpe}KAaK)u^Me o6pa30BaHMe Bbiabiaatou^MX 
CMOr KOMnOHeHTOB. TdKMX KBK Nox, NC-, CO. 

MenKMe HacTHi^bi. npoAyicTbi paano^KeHuiR 
CO 2 M T.n. 

3aA^^e(^ HacroRiAero vi3G6peTeHMfi 
RBnRercR raioKe coaAaHMe cPtcreMbi ropeHMR, 
o6ecneHMBaK}Li{eR . nojiHoe npeBpau^enkie 
xviMMHecKofl OHeprkiM B TennoayK). 

KpoMe Toro, aaAaMeCt HacTORUiero 
M3o6peTeHktR RanRercR aKcnnyarauMn BceCf 
aHepren/iMecKoi) cuicreMbi npM Kax mokho 6ore6 
HHaKof^ reMneparype. OAHaKO c xopoiuMM 
TepMMMecKkiM Krifl. 

SaAaneC^ HacroRLuero M3o6paTeHMR 
RBHRBTCR TaiOKB oGecnaMBHMe npoL^ecca 
KOHAeHcai^viH npM onpeAeneHHOM paape>KeHwivi c 
ueiibio oxna>KaeHMR, KOHAehcauMM, oTAe/ieHMR m 
yrvuinaaqMii napa b cpopMe cKOHAeHcuipOBaHHOi^ 

BOAbl. 

SaABMeii^ HacTORLMerc Hao6peTeHVifl 
RBJiRBTCR raioke coaA3Hwie CMcreMbi BbipadoTKM 
dxiexTpodHeprMvi, b Koropoi^ b lOMecTBe 
oxnaAHTe/iR McnojibayeTCR MopcKaR BOAa m 
KOTOpan no3BonHeT nonyMMTb nuibesyio 
onpecHeHHyK) BOAy b KanecTBe npoflyKra 
Bbipa6oTKM 3neicTpo3HeprMM. 

SaABMet^ HacTORi4ero M3o6peTeHHR 
flBfiRercR TaioKe npeAJiojKenne HOBoro i^nKna, 

KOTOpbliS BKHfOHaST MOAMCflHUMpOBaHHblil^ UMKH 

BpaC^TOHa b TeMeHne aepxHeC^ nacTM pa6oTbi 
ABurareriR m napoBosAyujHbiC^ napoBofi uhkh b 
TeHBHMe HMWHeM MacTn pa6oTbi ABMrarenfl. 

SaAanevH HacTOflii^ero MsoSpeTeHMR 
flBJiRercR raioKe npeAno>KeHMe rypenHHOii 
CMcreMbi Bbipa6oTKH anepmn, Koropan 
Bbipa6aTbJBaeT anetcrpodHepruK) c 6oiiee 

BblCOKMM Kflfl M npH nOHVDKeHHOM yAonbHOM 

pacxoAe Tonnnaa no cpaBHeHMio c 
cyu^ecTByKJU^MMH b HacTOHU4ee BpewR 
CMcreMaMM. 

3aAaMet^ HacTORmero M3o6peTeHMR 
RBHRercR raioKe npeAno)KeHvie cucreMbi 
Bbtpa6oTKM aneprvikt. KOTOpan BbtpaCaTbiBaer 
3/ieKrpo3HeprMio c o6li;iim Kflfl. aHaHMTenbHO 
npeBbiujaiOLi^viM 40%. 

8 COOTBeTCTBVIkl C OAHUM V13 HpVIMepOB 

peannaaM^iki HacroRiAero visoCpereHHR onvtcaH 
ABurarenb BHyipeHHero cropaHWR. 3tot 
ABurarejib BKHRDHaer KOMnpeccop, 

npeAHa3HaMeHHbiH ahr okbtmr oKpyxawmero 
B03Ayxa c nojiyneHi/ieM OKaroro aoaAyxa. 
i/iMetOLAeno ABBneHMe. npeBbiujaK3u;ee m/im 
paBHoe LuecTM aTMOc4)epaM, \a noBbitiieHHyio 
TeMneparypy. KaMspa cropaHi^R, coeAMHeHHan c 
KOMnpeccopOM. KOHc|}MrypMppaaHa raKMM 
o6paaoM, MTo6bi nponycKarb nocTynarenbHbif^ 
noTOK OKaroro BO^Ayxa or KOMnpeccopa. HpM 

MHKeKL^HM ronflMBa H BOAbI COOTBeTCTBBHHO B 
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KaMepy cropaHUfl TpeSyeTCR paafleribHbiC^ 

KOHTpOHb HH>KeKI4HM TOnnHBB H BOAbl. 

KoriMMecTBo snpbicHyTbix OKaroro aosflyxa, 
Tonnnea m jkmakocth, a raioKe reMneparypa 
BcnpbicKMBaeMOM boaw KOHTpojinpywrcw 
HeaaBMCMMO flpyr or Apyra. JamM o6pa30M 

B03HHKaeT B03MO>KHOCTb HesaBUCUMO 

KOHTponnpoBaTb cpeAHiolo TeMneparypy 

rOpeHMH M CXJOTHOlLieHUe TOn/ll/IBOBOaAytiJHOV^ 

CMBCM. BnpbicHyroe Tonnt/ieo m KOHTponnpyeis/iafl 
MacTb OKaroro eosAyxa cropaioT, a 
BbiflenwBUJeecfl Teano npeepau^aer BnpbicHyryio 
JKMAKOCTb B nap. npeBpaLi^eHMe snpbicHyToCi 
KMAKOCTM B nap yweHbiuaeT TeMneparypy raaoB. 
noHWKan rewineparypy ropeHUfl aa cner or6opa 
renna hb ncnapeHMe. KonviHecrBO xcuflKOcru 
aHaMMrenbHo npesbiLuaer sec rormi/iBa, 
pac^OAyeMoro npM ropeHMVi. nooToviy MaccoBbiR 
pacxoA oOpaaoBaHHoro e npoi^ecce ropeHMfl 
paOoHero rena mokbt yBeniiMUBarbcn npM 

60JlbllJMHCTBe pe)KMM08 pa60Tbl B ABB M 60/166 

paaa. 

TaKMM oCpaaoM, b KaMepe cropaHHfl e 
npOLtecce ropeHMH npM onpeAeneHHOv^ 
reMneparypa ropeHWA oGpaayercn pa6oMee 
reno. cocrojiiAee kta CMecM OKaroro ronnnBa. 
npoflyjaoB cropaHnyi ronjiMBa \a napa. 3to 
paGoMee reno mokho aarew noAarb Ha oamh 
MJiki Hecxo/ibKO pa6oHiix ABMrareneft Ann 
BbinojiHeHiin noheaHOM pa6orbi. 

B 6ojiee KOHKperHbix aapnaHrax peanMsautm 
Hacroni46ro naoGpereHviq Ann aanycKa 
ABMrare/ifl npkiMeHJ^ercfi cBena 3a)KMraHkin. 
fiBMrarenb MOKer pa6orarb b OTKpbiroM mjim 
aaMKHyroM unioie; b nocnoAHeM cnyMae nacrb 
BbiSpocoB paSoMero . rena iwoKer 
yrkinkiaMpoBarbCfl. TeMneparypy b KaMepe 
cropaHki;! onpeAen^Kjr ocHOBbiaaflCb Ha 
i^H4)opMai^Mt4, nony^sHMot^ or paaMeu^eHHbix b 
HeC^ rewneparypHbix AerexropoB m 
repMocraroB. 

npM McnojibaoBaHUM HacrowLL^ero 
M3o6peTeHMn TeMneparypy ropSHMR noHMKaior 
aa cMer Mcno/ibaoBaHMfl cpsACTBa KOHrponfl 
ropeHMfl, raK mto b paSoMeM re/ie AocrnraKDTcn 
crexMOMerpi/iMecKoe CKpenneHMe ui paBHOBecMe. 
Bcfl xMMMMecKasi oHopiMB BnpwcHyToro TormMsa 
npeoSpaayercB b npoi4ecce ropeHMP b 
rennoByio aHepri/iK), a ncnapenne BOAbi c 
oGpaaoBaHuieM napa cxasAaer i4HKnoHMMecKyio 
rypSyneHrHocTb, cnocoecrByrau^yio 
MoneKyjiJipHOMy nepeMemnBaHMio ronnMsa c 

BOaAyXDM, HTO npMBOAMT K yjiyMUjeHMK) 
crexMOMerpMMecKoro ropeHnn. BnpbicHyran 
BOAa nomoi4aer bcio n36biroMHyM) rennosyjo 
aneprMK), ncHUJKay? rewneparypy pa6oMero rena 
AO MaKCMManbHoC^ pa6o^ei^ reMneparypbi 
paCosero ABurare/ifl. KorAa BnpbiCHyraw BOAa 
npeo6pa3yeTCfl b nap, oHa BOcnpuHnwaer 
AaBJieHMe Kawepw cropaHMSi, 6e3 aarpar 
AononHMTsnbHoC^ pa6oTbi Ha OKarne m 6e3 
AononHnrenbHoC^ anrponHn h/im anra/ibnHM. 
TmarenbHbia KOHrponb Tewneparypbi ropeHnq 
nosBonner npeAynpeAurb o6pa30BaHne raaoB n 
coeAMHeHMC^. BbisbisaioiAMX nnn 

cnoco6cTByiomnx oSpaaoBaHHK) arMocct>epHoro 
cMora. 

B ApyroM Bap^anre peanMsai^uii/i 
HacTonti^ero Mao6pereHi4n ocyu^ecrannercfl 
Bbipa6oTKa aiieKTpoaHepmki c Mcno/ibsoBaHMeM 
MopcKoi^ BOAbi B KaMecrBB oxnaAi^rejifl, b 
peaynbrare Mere b KaMecrse npoAyKra 
Bbipa6oTKM dneiapo3HeprMM nonyMaercfl 
nMrbeean onpecHeHHan boab. 

B rperbeM BapnaHre peanviaai^Mn 



Hacrofl libera H3o6peTeHM?i Ann ABHrarenn 

ORMCaH HOBblC^ npOUBCC, TBK MTO KOFAa 

ABurarenb paSoraer co CKopocTb apau^eHHW, 
npesbiLuaioii^ef^ nepsyKD aapanee 

ycraHOBneHHyio cKopocTb Bpau^eHun, MH>KeKi4Hfl 

^ BOAbi M Hacrb oKaroro BoaAyxa, npMHUMaKDu^ero 
yMacTue b ropeHnn, ocrajorcn nocronHHbiMn npn 
B03pacTaHMi4 cKopocru BpamenuR ASMrarenn. 
Me>KAy nepBOM. m BiopoM ycraHOBneHHbiMM 
GKopocrflMM BpatqeHMfl Boapaciaer OTHOiueHMe 
BOAa/TonriMBo, Bospacraer Aonn 
npnHMMaiou4ero yMacrne b ropeHnn ron/iuBa v\ 
sapbHpyercw KonnMecTBO BosAyxa Ann ropeHHR. 
KorAa ABurarenb spaiuaercn co CKopocrbio 
HM)Ke BTopoR ycraHOBneHHoS^ aapanee cKopocrti 
Bpau4eHvin, ^HMeKuyin BOAbi nponopi4MOManbHa 

/5 ronnnBy n nocronHHa, b ro BpsMn KaK Aonn 
OKaroro BoaAyxa, npiiHMMaioii^ero yMacme b 
ropeHMM, ocraercfl nocronHHOM. 

HcnonbaoBaHHe raKoro npouecca nosBonner 
yBennMurb Momwocrb, noHMawrb CKopoorb 
BpaineHun, aaMeAnurb paCory Ha xojioctom 

^ xoAy. ycKopnTb paaroH m Aoaecm AonKD 
npuHMMaroi^ero yMacrne b ropeHMM OKaroro 
BoaAyxa ao 95% npn hm3Ko£^ CKopocrM 
Bpau4eHMn. 

Eojiee nonHoe noHMMaHMe HaoSpereHkin m 
ApyrMe era aaAa^M v\ npeMMytitecrsa 6yAyT 
^ APCTurHyrbi npn nayHeHUM npHnaraeMwx 
pkicyHKOB M cn^AyK^u^ero nQAPo6Horo onMcaHMn. 
CyiAHOcrb Hacronu^ero tiao6pereHkin nanoKena 
G nGApo6HocrnMvi b npMnaraeMof^ cfxspMyne 
ki3o6peTeHMn. 

i^aTKoe onMcaHkie HepTe>Kefi 

Ha 4}iir. 1 noKaaaHa 6noK-cxeMa 
napoBoaAyujHoro naporypSnHHoro ABMrarenn b 
cooTBeTcrBviM G HacronLUMM kiso^pereHMeM. 

Ha c|}vir.2 noKaaaHa 6noK-cxeMa, 
xapaKrepMayioi^afl BsaHMoaaBMCHMOcrb 
S5 A^B/ieHkin M o6-beMa b repMOA^HaMviHecKOM 
npoL4ecce, npMMenneMOM b Hacronu^eM 
ki3o6pereHMvi. 

Ha cpMr.3 noKasana cxeMa. 
xapaKrepi43yK)Luan B3ai4M03aBkicidMO0rb 
reMneparypbi n onrponuM b 

40 repMOflMHaMMMecKOM npoi^ecce, npuMenneMOM 
B HacTonmew M3o6pereHHM. 

Ha cj3Mr. 4 noKa3aHa 6noK-cxeMa 
napoBOSAyiuHoro napoTyp6nHHQro ABurarejin, 
BKnKwaiomero cpeAcrsa Ann onpecHeHun 
MopcKov^ BOAbi c i^enbio nonyHehun nurbeaoi^ 
BOAbi B coorBercrBMn c Macron iaum 
M3o6peTeHMeM. 

Ha cpiAr. 5 cxewarMMecKM noKaaan oamh 
BapnaHT peanMsai^HM napOBosAyiUHoro 
naporypSnHHoro ABurarenfl, noKaaaHHoro na 
6noK-cxeMe Ha 4)Mr4. 

Ha 0Mr. 6 cxeMarnHecKH noKaaan BTopoi^ 
BapwaHT peanM3ai4MM napoBOSAVUJHoro 
naporyp6MHHoro ABurarenn c B03M0>KH0crnMM 
onpecHeHun, BKnK)Maioii4HMM oco6eHHOCTM 
HacTonu4ero M3o6peTeHMfl. 
55 Ha 4)nr. 7 rpact)HMecKM noKaaaHO annRHne 
creneHM oKamn na repwHMecKMi^ K^^ 
napoB03AyujHoro napoTyp6i4HHoro ABPirarenn c 
ct)Mr.1. 

Ha ctjvir. 8 rpacJjuHecKn noKasaHo anMHHue 
crensHbi oKari^n na repMMMecKMC^ KflA 
^0 napoB03AyujHoro naporypOMHHoro ABMrarenn c 
ct)nr.1. 

Ha 0Hr.9 rpa4}HMecKui noKa3aHo annnHHe 
creneHH oKarvin na Moii^HOcrb ryp6MHbi 
napoB03AyuJHoro naporypGMHHoro ABvirarenn c 

ct)nr.1. 

Ha c|}Mr. 10 rpact>MMecKM noKsaaHo BnvinHMe 



creneHM OKarufi Ha noneaHyto MOUj^HOCTb 
■ napOBoa/^ujHoro napoTyp6MHHoro ABMrarenn c 

noAPo6Hoe onuicaHvie ii3o6peTeHvifl 
A. EaaoBan KOHc|)Mrypai4Mfl HacTonu^eii 
CMcreMbi 

Ha <p\Ar, 1 cxeMaTHMacKM noKaasH 
raaoiypSkiHHbij^ ABMrare/ib, a KoropoM 
pea/iMSOBaHbt nono>KeHki$i HacTonu^ero 
M3o6peTeHkin. OKpyxaiou^vii^ BoaAyx 6 OKMMaioT 
KOMnpeccopoM 10 ao HyKHOfl creneHki OKBTMn, 
nony^an oKarbiCf BoaAyx 11. B 
npeAnoHTHTe/ibHOM aapMaHTe peanviaaL^HM 

KOMnpeCCOP 10 flB/ineTCjl Tl^nUHHblM xopoujo 

MSBecTHbiM rpexcryneHHaTbiM KOMnpeccopoM, a 
OKpy)KaK)Li4wt£) BoaiAyx OKViMaioT ao AaaneHMn, 
npesbiiuaioiiiero HeTupe aTMOcct)epbi, m 
npeAnoMTMienbHo 22 aTMOC0epbi, npw 
TeMnepaiype npn6nM3HTenbHO 504,4°C 
(1400 ^F). 

C>KaTbfC^ B03Ayx noAaercw pery/iATopoM 
pacxoAa B03Ayxa 27 b KaMepy cropaHkin 25. 
KaMepbi cropaHMj? xopoujo MaaecTHbi b rexHi^xe 
M, B HacTonineM naoSpereHMH, oKatbifl bosavx 
11 MOKer noAaaaTbc;) cryneHHaTbiM. KpyroBbiM 
cnoco6oM peryjifiTopoM pacxoAa BoaAyxa 27. 
noAo6HbiM onucaHHOMy b nareHre CUJA No 
3661641 (ruHTep). KOTopbif^ BKntoMeH cioAa b 
KaMecTBe aHanora. C}KaTbii4 BoaAyx 1 1 noAaercn 
peryjijitopoM BoaAyxa 27 CTyneHMaro. MTo6bi 
noAAep)KkiBaTb reMnepaiypy nnaMeHM ropeHuin 
B KaMepe cropaHMR Ha hi^skom ypoene. 

TonjiMBO 31 BnpbicKMBaiOT noA A^BneHkieM 
peryjiflTopoM viH>KeKL^uivi TonjiMBa 30. Perynnrop 
kiHKeKuiiH TonjiMBa raKxce xopomo MssecTeH 
cneuyianwcTBM b AaHHoi) o6jiacm, m perynnrop 
MH>KeKUMM ToruiMBa 30. npuMeH^ieMbitii b 
HacTORiueM M3o6peTeHUiM, mombt cocTonrb m3 
pflAa oCbiMHbix OAHOcrpyf^Hbix uinuf 
MHorocTpyC^Hbix TormMBHbix ct)opcyHOK. CMCieMa 
noAaMM TonnuBa noA A3B/ieHMeM (He noKaaana) 
McnonbayercH An« noAaMn Tonnnsa. KoropbiM 
MOKBT 6biTb Jiio6oe noAXpARU^ee 
yrjieBOAopoAHoe TonnnBo, raKoe Kax AnaenbHoe 
Ton/iMBO #2, TonoHHbiM Masyr, npoAnoMTMrenbHO 
He coAepKamnC^ cepbi, a raioKe cnMpTW, Taxvie 
KaK sraHo/i. OraHon mokst 6biTb 
npeAnoMTHTenbHbiM a neKoropbix c0epax 
npHMeneHUfl. nocKonbKy oh BKHJOMaer hjim 
MOKer 6biTb cMeiuaH no MenbUjeC^ Mepe c 

HeKOTOpbIM KOnHMeCTBOM BOAbJ, KOTOpOe MO^KGT 

6biTb McnonbaoBaHo atia ox/iajKAeHun 
npoAyKTOB cropanvin, yweHbiuan raxviM o6pa36M 

nOTpe6HOCTH bo BCnpblCKHBaHMM BOAbl. KpOMB 

Toro, CMecM araHona c boaoW nMeiOT ropaaAO 
eonee HuaKyjo TOHKy aaMepaaHun, pacujMpwn 

TaKMM OSpaaOM B03M0>KH0CTH MCnOJlbSOBaHMfl 

ABMrarejifl b KJiMwaTHHecKHX ycnoBMnx c 
TeMneparypaMM HM)Ke O^C (32 °F). 

BoAy 41 BcnpbicKMBaioT noA AaBJienneM 
perynflTopoM MH>KeKi4HM boaw 40 m Moryr 
pacnw/iqib Mepea oaho mtim HecKO/ibKO conen 
AO, B npoi^ecce m Bcnefl aa ropeHnew b Kawepe 
cropaHwq 25. KaK AononHMrenbHo o6*bflCHneTCfl 

TeMnepaiypy b KaMepe cropaHMfl 25 
peryjiMpyioT perynnropoM ropennfl 100. 
pa6oTaiou4MM coBMecTHO c ApyrnMM 
3/ieMeHTaMH Hacroniqero naoepereHun, 
nepeMMcneHHbiMM Bbiiue. PerynnTop ropenna 
100 Moxer 6biTb o6bNHbiM o6pa30M 
aanporpaMMnpoBan MHKponpoi^eccopoM c 
o6ecneMMBa»ou4et^ paapAAHotH /lornKofl. 
MMKpoKOMnbHDTepoM HHM nioSbiM APyrwM 

XOpOOlO MaaeCTHblM yCTpoftCTBOM, 



npeAHaanaMeHHUM Ann Moni^TopMHra m 
ocyiuecTBneHvin KOHTpo/in b KaHecTse peaKi\v\vi 
Ha curHa/ibi oGpaTHoiS canaM or MOHHTOpoB. 
pacno/io>KeHHbix b xaMepe cropaHMfl 25 nnn 
CB^aaHHbix c ApyrviMi/i KOMnoHenraMM 

^ HacToqiAevi cucTeMbi. 

TaK, HanpuMep. AaaneHkie b KaMepe 
cropaHnq 25 MO>KeT peryjivipoBaTbcn 
BoaAyujHbiM KOMnpeccopoM 10, pearMpyK)tAv^M 
Ha M3MeHeHiifl b cKopocrw BpaLuenHfl ABMraTenn. 
flaiMMKM TeMneparypbi n repMocraTbi (He 
noxaaaHbi) b KaMepe cropaHM^ 25 
npeAOCTaansioT perynflTopy ropennfl 
kiHc|x3pMai4kiK) o TeMnepaType, na ocHOBaHHM 
KOTopoA OH Aaer xoMaHAy peryjinropy MWKeKUMii 
BOAbi 40 Ha BcnpbicKMBaHMe 6onbUjero kinvi 

fS MeHbLuero KO/iMMecTBa soAbi. AHanoniMHbiM 
o6paaoM perynnrop ropeHun 100 KOHTpojiHpyeT 
Maccy pa6oHero rena nyreM BapbkipoDaHvi5i 
cMecM TonjiMsa. BOAbi M BoaAyxa, cropaiou^i/ix a 
KaMepe cropaHMfi. 25. 

Cyu^ecTByioT neKOTopbie xopomo MsaecrHbie 

^0 npatcTM^ecKvie orpaHMHeHMn, KOTOpue 
peryjiMpyioT npMeMjieMbiC^ BepxHufi ypoaeHb 
TeMneparypbi ropeHun. CaMbiM masHbiM na orvnx 
ooo6pa}KeHMC4 fianneTCfl MaKCMMajibHan 
TeMneparypa Ha BuxoAe Typ6MHU, KOTopasi 
MO)KeT 6biTb yperyjiMpoBaHa b jiio6o£4 CMcreMe. 
Ann peaji^aauMH )KejiaTejibHofl MaxcMManbHoi^ 
TeunepaTypbi Ha BbixoAe TypSnHbi perynnTop 

\AH3Ke¥lXVi\A BQAbI 40 KOHTpOJIMpyeT 

BcnpbicKMBaHkia aoiAbi b aaaMCMMOCTM ot 
noTpe6HocTe(t paSonero rena c i^enbio 
noAAep>KaHMfl TeMneparypbi ropennq b 
npnewneMbix rpani/ii^ax. SnphicHyraq BOAa 
nomoLi^aeT aHaMnranbHyK) Mactb renjia 
nnaweHu ropennq aa CMer aarpar Tenna na 
i^cnapeHkie BOAbi npui ee npespaLu^eHMM b nap 
npM ASBfieHiiii B KaMepe cropaHnq 25. 

Sff Rn^ BoaropaHMfl TonnMaa, snpucnyToro b 
KBMepy cropaHMS 25, TpeSyeTca cTenenb 
OKaTHfl 6onee 12 : 1, Heo6xoAMMafl Ana 
BoaropaHnw or caMooKarvifl. OAHaKo npn 6onee 
HMaKMx cTeneH«x oxaTHfl BoaMO)KHo 
McnojibaoBaHMe craHAapTHo^ cseMn aa)KMraHkin 

40 (He noKaaana). 

KaK ynoMHHanocb Bbiiue, perynnTop ropeHMfl 
100 HeaaancHMO KOHrpojiMpyer KonnMecTBO 
OKaroro BoaAyxa atih ropennH nepea 
nocpeACTBO perynnTopa pacxoAa BoaAyxa 27, 
pery/ifiTop MH>KeKt4HM TonnuBa 30 n perynnrop 

HH)KeKt4MH BOAbI 40, TaK MT06bl OKHraTb 

BnpbicHyToe tortiubo m pacxoAosarb wacTb 
OKaToro BoaAyxa. Rnn ropeHMfl Mcno/ibayercfl no 
Mehbujett Mepe 95% OKaToro aosAyxa. Ecnn npw 
ropennH pacxoAyeTCH Menee 100% O 2, to 
£Q ocTaercfl AocraTOMHO O 2 Anfl aaBepiueHMfl 
CTexMOMeTpuMecKoro cKpenneHMfl m Anq 
paaroHa. Ecnn 100% BoaAyxa pacxoAyercq a 
npot^ecce ropeHUH, o6paayfl CO 2. ne ocTaercq 
KMcnopoAa Ann oSpaaoBaHMq NOx. Ten/ioTa 
ropeHHn npespamaer TaK>Ke snpucHyryK) BOAy b 
nap, o6paayn raKUM o6pa30M pa6oMee Teno 21 , 
cocTOfliAee wi3 CMecM oxarbix, HeropKWMx 
KOMnoHeHTOB BoaAyxa, npoAyxroa cropaHMP 
TonriMBa \a napa, oCpaaoaaHHoro a KaMepe 
cropaHMw, KoMnpeccop 10 mokbt o6ecneMMTb 
CTeneHb c;KaTMfl or 4 1 ao 100 : 1. 
TewnepaTypbi na BbixoA© Typ6MHu MoryT 
BapbMpoBaTbCfl oT 399 *C (750''F) ao 1260°C 
(2300*^F) npn tom, hto aepxHee npeAe/ibHoe 
aHaMSHMe onpeAensiercn caof^CTBaMii 
MBTepManoB. 

Pa6omi(4 ABMrare/ib 50. o6bNHo TypC^Ha, 
ooeAHHeH c KaMepoi^ cropaHMR 25 ui noJiyMaer 
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M3 Hee paSoMee reno 51 Ann BbinojiHeHHn 
nojie3Ho£) pa60Tbi (HanputMep, nyreM epaiMeHi^n 
sa/ia 54) mto, b cboio OMepeAb, nptiBOALiT b 
fleWcTBMe reHoparop 56, KOTopbiC^ 
Bbipa6aTbiBaeT 3neKrpo3HeprviK3 58. B to BpeMn 
KaK B HacTOHu^eM naoSpereHMi/i 
paccMarpkiBaeTCfl McnonbsoBaHMe b KanecTBe 
paCoMero ABMrarensi Typ6MHbi, cnei4MajiMCTaM a 

AaHHOi^ oGnaCTM ADJDKHO 6blTb «CHO. HTO 

pa6oMee reno, cxsaaaaaeMoe b cootbbtctbmm c 

HaCTOWmUM M306peTeHMeM, MO)KeT npMBOAMTb B 

Ae£^cTBMe nopujHeBbie ABMrarenui, ABurarenM 
BaHKBiin, Ky/iaMKOBbie ABMrarejiM MHbie 
TMnb! pa6oHMx ABMraTeneR. 

Pa6oHee rejio pacLUHp^eTcn, npoxoAR nepea 
paQoHMM ABurarejib 50. riocjie pacujMpeHMfl 
pa6oMee reno 51 BbinycKaercn c 
i4cnonb30BaHHeM cucreMbi KOHTponn BbixnonoB 
60 npki Bapbkipyiou^eMcn ABBneHkivi (b npeAejiax 
OT 0.1 aTMOcct)epbi m Bbiuie), b saBMCuiMOCTii or 
Toro, McnoiibayeTCH jiki aaMKHyrbiA i^nicn c 

BaiCyyMHbIM HaOOCOM MJIM OTKpblTUft i4MKn. 

CucTewa kohtpojia BwxjionoB 60 mo^kst raioKe 

BKnWMBTb TenJ1006MeHHMK 63 M/MJIM 

KOHABHcaTop 62 Ann KOHAeHcai^Mw napa 61 wa 
pa6oMero rejia 51, a raioKe peKOMnpeccop 54 
Ann BbinycKa paSoMero lena 51. flap, 

CKOHAeHCMpOBaHHblt^ B KOHAeHcaTope 62, 
OTBOAMTCfl KaK HMTbeBafl BOAa 65. 

B. TepMOAHHaMM^ecKMi^ npot^ecc, 
npMMeHReMbiM b HacroniMeM L^iiKne. 

1. OSiAne o6-bflCHeHMfl. 

KorAa onucaHHaji Bbiuj© Kawepa cropaHnji 
McnofibayeTCfl b ABMrarexie Ha npaicrnKe. 
AOCTMraercfl MHO>KecTBO repMOAHHawMMecKHx 
npeMMyu4©cTB. Ohm 6yAyT nyniue ecero nonqxHw 
nyreM ccbi/iKu Ha repMOAMHaMUMecKne 
npoueccbi unKna, ncnojibayeMbie b HacTOfliMeM 
nao6peTeHHM, KaK cxewaTHMecKM noKaaaHO Ha 
AHarpaMMax P - V m T - S Ha (pvir.2 m 3. 
HacTOfliuee naoepereHne, b kotopom Bwecre c 
pa6oMeM TypSi/iHOM ncnoribayKDT nap, BoaAyx m 
BOA^Hoi^ nap. o6o3HaMaK)T KaK i^mkh VAST; 
VAST - TOBapnafl MapKa, npMHaAne>Kamafl 
aaPBHTejiJo. ripn nocrpoeHUM AnarpaMM, 
noKaaaHHbix Ha cpMr.2 n 3, ncnonbaoBanM 
cneAyiciAkie napaMerpbt: 

CreneHb oKariifl = 22/1 

3-cTyneHHaTbiM KOMnpeccop 

Tewneparypa na BXOAe Typ6MHbi: 982 °C 
(1800°F) 

CooTHOLueHMe Tonnnsa m eosAyxa = 0,066 
PacxoA 453 r (1 ctjyHT) BosAyxa a csKyHAy 
TeMneparypa boaw na bxoa©: 100°C 
(212 °F) 

KriA KOMnpeccopoB, ncnonbayewbix b 
KOMnpeccope = 85% 

KUP, pa6oMero ABuraTe/in (Typ6MHbi) 50 = 
85% 

OAHaKo. KaK noKaaaHO BbiLue, 3tm paSoMMe 
napaweTpbi flanflKDTcq npocro 
npeACTaBMTe/ibHbiMH xapaKrepucTHKaMM 
Bapnanra peannaai^m/i M3o6peTeHn«. Crenenb 
OKaTMR, TewnepaTypa na BXOAe Typ6MHbi m 
TeMnepaiypa boaw Ha BXOAe Moryr 
BapbMpoBaTbcn B aasMCMMOCTM or Tpe6oBaHMPi 
c0epbi npMMeHeHMfl, b Koropoti McnojibayercR 
L^MKH VAST. KpoMe Toro. cooTHOujeHne Tonnnaa 
M BoaAyxa MeHwercy? b aaBucuMOCTn or Tuna 
npuMSHneMoro ronnuBa c L^e/ibjo o6ecneMeHHfl 

CTeXMOMBTpMHeCKMX KOflUMeCTB. 3 npHMeHBHHe 

6o/i8e cosepiueHHbix KOHCTpyKL^nC^ noaBonfler 
yBenuMMTb KTIfl Kownpeccopa m Typ6MHbi. Kpowe 
Toro, ct)Mr.2 m 3 Gbmn paccMMraHbi mcxoah m3 
pacxoAa BosAyxa b oamh cfjyHT b ceKyHAy. 
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riOBbiujeHMe noAaHM B03Ayxa npvi coxpaHeHMM 
nocTORHHoro cooTHoujeHUfl TonjiMBa/aoaAyxa 
BOAer K nponopquionanbHOMy yBe/iMMeHHK> 
Bbipa6oTKM aHepmu. 

Umkh vast flBJiflercn coMeraHneM pa6oHero 
i^MKna cjicaToro BoaAyxa h napoaoro L^Mfcna. 
nocKonbicy m BoaAyx, h nap npucyrcTByiOT b 
xaMecTBe paGoMero re/ia, b kotopom Ka}KAbii^ 
coaAaeT Mactb cyMMapnoro ABBJieHMn. 
paaBMBaeMoro b KaMepe cropaHMn. . B 
HacToniAeM onMcaHMti 6yAeT noH^THO. mto 

repMMH "B03Ayx" AOJDKeH BKHJOMSTb TOn/lMBO, 

cropeaujee a noAaaasMOM na bxoa BoaAyxe 
Hap^Ay c nio6biM H36biTKOM cxoToro BoaAyxa, 
KOTopbiA MOKer npHcyrcTBOBaTb, m raKviM 
o6pa30M BKHioHaeT ace npoA/KTbi cropaHMfl. b 
TO BpeMR KaK repuMH "nap" othocmtca k BQAe, 
KOTopyto anpucKMBaioT a >kwiakom bma9, MTo6bi 
npeBpaTMTb ee a neperperbif^ nap, ho Koropbitl 
TaK)Ke Mcnojibayercn b pa6oMaM UMxne c 
naMeHeHHeM cocroflHMn, npi^ KOTopoM MacTb 
napa craHOBMicsi >KMAK0Pt boao(^. HoBbiA l^mioi 
HUM npoMecc cropaHHn TonjiHBa AonycKaer 
McnojibaoBaHMe coMeraHMn napa wi aoaAyxa a 
KanecTBe pa6oMero TSJia, aa MCKniOMeHMeM 
npoi46cca OKarvifi, KoropbiH Kacaerc^i ro/ibKO 
B03Ayxa. 

HuuKe cjiBAyeT anariMa TepMOAMHaMi/iMecKHX 
npoueocoB UMKna VAST. KaK noKaaano Ha 
M 3, npoi^eccbi 1 - 2 m 2 - 3 noxaabiBaioT 
oKatMe B Kownpeccxspax TpexcryneHHaToro . 
KOMnpeccopa 10. yc/iosnfl na BbixoA© 
KOMnpecx»pa 10 paccHHTbieafOT c 
ncnojibaoBaHMeM MaaHTponHnecKnx OTHoiiieHMi^ 
An« cKarnfl n peanbHbie ycnoBMfl 
paccHMTbiBaiOT c McnonbaoBaHMBM Kflfl 
KOMnpeccopa 85%. 

KaK noKaaaHo Bbiiue, okbtwCi BoaAyx 
nociynaeT a KaMepy cropaHMS 26 Mepea 
peryjiflTop pacxoAa BoaAyxa 27. ripouecc. 
^poMcxoAfllAn^^ B KaMepe cropaHMfl, noKaaaH Ha 
(|5Mr.2 M 3 KaK npoi^eccbi 3-4. 

B KaMepe cropaHMfl 25 TonnnBo OKuraeTcn 
npM nocTOflHHOM AaaneHMM npw ycnoBUfix, 
TaK>Ke npM6.ni/i>KaK>i4bixcR k ropeHviio npn 
nocTOWHHoi^ reMneparype. TeMneparypa 
nonHOCTbKD KOHTponnpyercw, nocKonbKy ecTb 
HeaasMCMMoe perynnpoaaHne ronnMsa, aoaAyxa 
n BOAbi. C>KarbiM BoaAyx, nocrynafou^MM b 
KaMepy cropaHnn. nocne aanycKa. naxoAHTCR 
noA nocTOfiHHbiM AaansHHeM. Tbkmm oGpaaoM. 
coHeraHne noAann aoaAyxa npn nocrojiHHOM 
AaaneHMM \a ctiuiKCMpoBaHHOM coorHOLueHuii/i 
TonnMBo/BoaAyx c KOHTponeM reMneparypbi na 
BbixoAe Typ6MHbi nyreM anpbicKMBaHM^i aoAbi 
o6ecneHMBaeT nocroHHHoe Aaa/ieHkie b KaMepe 
cropaHMn. Boaropani^e npoMcxoAMT b KaMepe 
cropaHM5i HeMeAnsHHO nocne anpbiCKkiBaHHn 
TonnMBa noA BbicoKMM AdB^eHMeM m coaAaer 
nAeanviawipoaaHHbte ycnoBMn BoaropaHim Ann 
o6ecneMeHMn 3ct>4)eKTMBHocTui ui H36e)KaHMR 
aarpflSHeHHi^ aoaAyxa, npkmeM paeoMan CMecb 
MO}KeT nepaoHSManbHO 6biTb Oorane. seM CMecb 
Ann nojiHoro cropaHMn, no Mepe npoAonxeHMn 
ropeHkiH Ao6aBnneTC5) APnonHMTe/ibHbift bosavx. 

3T0T B03AyX AOCaB/lfleTCfl no OKpyjKHOCTH BOKpyr 

ropnnero ron/iMBa m b KonkmecTBax, KOTopbie 

KBK MMHMMyM paBHbl KOJlUIMeCTBy. 

Heo6xoAMMOMy Ann nonnoro cropaHHn. 
cTexMOMerpMMecKOMy Ko/iHMecray. ho Moryr b 

KOHBHHOM CMBTa npeBblCHTb TO, 4T0 Heo6xOAMMO 

Ann noHHoro cropsHMfl KOMnoHeHtoB ToruiHea. 
KaK MMHMuyM 95% oKaroro aoaAyxa npkiHUMaer 
yMacTMS B ropeHMM Ann roro, HToCbi ocTaaMTb 
AocraroMHo O2 Ann aaBepujeHkin 
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CTexMOMerpMHecKoro CKpen/ieHUfl m aha 
pasroHa. 

PerynnTop MH)Keia^(iM BOAbi 40 BnpbicioiBaeT 
BOfly nofl BbicoKMM A^BneHMeM. Koropoe mombt 
AC3GTnraTb 280 kt/kb.cm (4000 ctjyHi/KB.AioMM) 
MjiM 6onee. 5narQA3pn bbicokom TeMneparype a 
Kawiepe cropaHun 25 BnpbiCHyrafl BOAa 
HeweAneHHO npeBpaiqaeTCfl b nap ui 
CMeiuMBaeTcn c raaooGpaaHbiMn npoAyKrawn 
ropeHMfl. 14 B 3T0M cnynae KonnHecTBO boabi, 
KOTopoe Ao6aanfleTCfl b Kawepy cropaHMfl 25, 
aaBMCMT OT TeMnepaTypu Ha exoAe 7yp6MHbi m 
TSMnepaTypbi BOAbi HencxspeAQTBeHHO nepQA 
BnpbiCKkiBaHMeM. HacTb lenna, Bbwenflioiiierocfl 
npn cropaHUM TonnMBa, pacxoAyercw Ha 
noBbiLueHMe reMneparypbi OKaroro Bo^Ayxa or 
TpexcTyneHMaioro KOMnpecoopa ao 
TeiwnepaTypbi na bxoab Typ6MHbi. OcranbHoe 
Tenjio cropaHPifl pacxoAyercn na npespatAeHMe 
BOAbi B nap. 3TOT npxDL^ecc npeAcraaneH Ha 
0Mr.2 M 3 MacTflMM 3TMX AwarpaMM. 
o6o3HaMeHHbix 3 - 4. 

06LAMe pa3i3ncHeHM5i, npMBeAeHHbie Hi'DKe, 
ocHOBbisaioTcn Ha OAHOM KOMnjieKoe ycnoBMi) 
3KcnnyaTai4i/iM cMcreMbi c HcnonbsoBaHMeM 
AMseribHoro ronnuBa #2. B MacTHOcTM, yioaaHbi 
creneHb oKaiMfl 22/1 reMneparypa na bxoab 
Typ6viHbi 962^ (1800^F), fl^aBnsHiAe na BbixoAB 
Typ6MHbi 8 1 aTMocctJepy m reMneparypa boau 
Ha BXQAe 100^ (212''F). Kpowe roro. KHR 
KOMnpecoopa m pa6oMero ABurarenfl npuiHATO 
paBHbiM yMepeHHOMy sHaHeHMio 85%. B 
peaynbTare nonesHafl MoiMHOcrb ABMrarenn 
cocTaawna 318,9 kBt (427.48 n.c). yAenbHbiM 
pacxoA Tonjinaa - 0,098 r/BTE (0.556 (p^nrtn, 
c. Mac) (0.096 r/KBr) m KFlfl 0,241 (Ta6nMi|a 
AaHHbix). ripMMepu, paccMkiraHHbie b ra6nMuax 
ASHMbix, AeMOHcrpMpyioT peaynbiar 
BapbMpoBaHun creneHM oKariin a npeAenax or 
10 AO 50 npi4 coxpaHeHMM nocronHHbix 
aHaMBHMM OTHOujeHMR TonniiBo/B03Ayx, 
TeMneparypbi boaw m reivineparypbi na axoAe 
Typ6iiHbi. 

AHanorn^HbiM oSpaaoM Moryr 

sapbMpoBaTbcfl M ApyrMe paSoMMe napaMerpbi. 
TaK, HanpMMep. bo3mo>kho noBbitueHMe 
TOMneparypbi BOAfai, npn MaKcuwanbHot^ 
TeMnepaiype ne Bbiiue >KenaTenbHo« 
TeMneparypbi na bxcaq TypGnHbi. 
ripeAnoMTMTenbHO 6buio 6bi, moGbi 
TeMneparypu BOAbi noBbiiuanacb ao ypoBH«, ne 
MBHee MBM Ha 50°F (27°C).HM)Ke TeMneparypbi 
Ha BbixoAe TypSMHbL MeM Bbiiue reMneparypa 
BOAbi, TeM eorboie oS-beM boaw. HeoSxoAHMbiC^ 
Ann noHn>KeHMfl TeMneparypbi ropeHWfl ao 
TeMneparypbi na axoAe rypenHW. b peaynbTare 
Mero yaejiMMMBaeTCR o6i>eM raaoB, 
nocrynaioiAMX na ryp6nHy h BoapacTaer 
BbipaSoTKa 3neKTpo3Hepndii. AHanorwMHbiM 
oSpaaoM MO)KeT 6biTb noBbiiueHa nnn noHH>KeHa 
reMneparypa na bxoab rypenHbi. (Ipuwepbi 1 - 
10 Q raejikiLie AaHHbix 6bmM paccMnraHbi AnJ! 
TeMneparypbi na exoAe rypenHbi. pasHOv^ 
982 ''C (1300°F). 3ro o5inenpMH«Tbii^ MaKCuwyM 
Anfl ryp6nH, b Koropwx He ncnonbsyior 
KaponpoMHbix cnnaaoB mjih oxna>KAeHMfl noribix 
/lonaroK bosayxom mhh napoM. OAHaxo 
McnoiibaoBaHMe >KaponpOHHbix t^/i/inid 
KoppoavioHHOcroC^KMx cnnaBOB, >KaponpoMHbix 
KOMnoakiL^i^oHHbix MarepkianoB. KepaMumecKvix m 
MHbix MarepnanoB, npeAHaaHaneHnbix Ann 
McnonbaoBaHMfl npM bwcokhx reMneparypax. 
raKMX KaK npMMenweMbie b rypSopeaKTMBHbix 
ABurarejiflx, AonycKaer pa6ory npn 
TeMneparype, AOcrwraioLi^ea 1260®C (2300**F). 
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ripuMepbi 11-16 unnKDcrpupyioT paSoiy npvi 
Cojiee BbicoKMX reMneparypax. 

npMMepbi 1 - 5 Ha ra6nMi4e noKaabiBaKDT, 
KaKoe ann«Hne na Mou^Hocrb, KDfl m yAe/ibHbiJI 
pacxoA TonnuBa oicaabiBaer yBeni/menne 
creneHM OKarun BoaAyxa. B npwMepax 6-10 
noxaaan acfjcJ^eicT noBbimeHMfl rewneparypbi 
GOAbi Ha BXOAe m yMeHboieHMfi AaeneHMn na 
BbixoAe (paccHMTaHHbiCi Ann Kflfl rypenHbi n 
KFIfl KOMnpecoopa. pasHbix 85%). 8 npHMepax 
1.1 - 16 noKaaano annfiHue creneHii oKarun 
BoaAyxa na CMcreMy c reMneparypof* na exoAe 
ryp6i/iHbi 1093°C (2000°F). AaBJieHneM na 
BbixoAe Typ6nHbi 0.5 arM ki reMneparypof^ eoAbi 
Ha BXOAe or npHennanrenbHO 329, 5°C (625°F) 
AO npMSnnanrenbHO 371 (700°F). 
paccMwraHHoe Ann npunnroro anaMeHun KflA 
rypSnHbi. paBHoro 90%. CneAyer orMernrb. mto 
Kflfl Typ6i/iHbi. paBHoe 93%. cHuraercn 
AocTMXHMbiM 8 Hacroflti^ee BpeMfl Ann 
cyi^ecTByiou^MX oceabix rypGnH co oxarneM 
Boaz^yxa n pacujMpurenbHbix nnHuft cwioBbix 
ryp6MH. 

B npHMepax or 1 ao 1 6 b KanecrBe TonnwBa 
McnojibayeTcn Ai^ae/ibHoe ronnnBo # 2, 
cooTHOiiieHne roanMsa h aosAyxa b pa6oMef^ 
CMecM paBHO 0.066. hto nannercn 
crexMOMerpMMecKMM cooTHoiueHMeM Ann 
AMaejibHoro ronnuBa #2. flpn Apyrwx BHAax 
Tonnnaa Ann noAAep>KaHMn crexnoMerpHHecKMX 
oooTHOiueHMi;^ rpe6yK)Tcn Apyrwe cooTHOujeHi/in 
ronnwea m sosflyxa. B npHMepe 17 npMMeHflercfl 
Meran, n orHoiueHne ronjiMBa m BoaAyxa pasno 
0,058. B canan c rew, mto Meran ropwr 6onee 
3c|x|)eKrMBHo MBM AM3enbHoe TonnHBO, na 
eAMHMny Beca BoaAyxa rpeeyeron MOHbiue 
ronjiMsa m. b peaynbrare, AoCasnnercn Menbiue 

BOAbi. 

ripbiMep 17 raioKe paccHHraH Ann KD/] 
ryp6MHbi 93% M reMneparypbi na BXOAe 
TypSMHbi 1190*^0 (2175**F). mto CMMraercn 
pa6oMMMM napaMerpaMM Ann nocraBnneMbix 
npoMbtuj/ieHHOCTbio rypGnH (b Koropbix He 
npMHMMaercn sananeHHoe MsoepereHne). 

B/ivinHt4e MaMeHBHUfl crenenH c^Karun 
BoaAyxa Ha noKaaarejiM cMcreMbi, 
nepeMMcneHHbie b npMMepax 11 - 16, 
rpa(t}MHecKM M3o6pa?KeHO ^\ax,1 • 10. 

KaMepa cropaHMn, najinioiAancn npeAMeroM 
HacToniAero HaoepereHi^n. OT/iwHaercn or 
npviMeHflBUJiixcn AO chx nop ycrpof^crB a 
npMHi^Mne, nocxonbicy o&beM pa6oMero rena 
MOKer 6birb yaenMHeH mjim npn nocTOSiHHOM 
A^BjieHHM, HJiM npM nocro5iHHott TeMneparype. 
MnM npH TOM H APyroM OAHoapeMeHHo. 
riocronHHaR reMneparypa noAAspsKiiBaercn 
pery/i5iropoM ropeHkin 100 nyreM 
KOHTpoJiMpyeMof^ MH}KeKi4iiii BOAbi perynflTopoM 
iiH)KeKUMM BOAU 40 B OTBCT Ha noKasaHMR 
MOHMTo'poB reMneparypbi (TepMOcraroB) b 
Kauepe cropaHi/in 25. B xaMepe cropaHtin 25 
TMnMMHbie reMneparypbi ropeHHn }kmakmx 
ymeBQAOpoAHbtx ronnkiaa AOCTUiraiOT or 
npM6/iM3MrenbHO 1649 ao 2093**C (3000 - 
3800 **F) npM noAaMe KOMnpecoopoM 10 
GTexHOMerpMHecKoro KO/iMMecrBa mwi 
HeKoroporo uiaSbiTKa oicaroro BoaAyxa. 
yae/iMMeHMe vi36bjrKa BoaAyxa npMeeAer, 
KOHCHHO. K CHM)KeHMio reMneparypbi cropaHvifl, 
HO B He6onbujoC^ crenenM noanMner Ha 
<})aKTMMecKyK) rsMneparypy ropeHMn mjim 
reMneparypy aawMraHMn. 

ripaKTMHecKMC^ npeAen TeMneparypbi 
BbinycKa i/ia KaMepbi cropaHMn 25 onpeAennercn 
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B CBOK) oMepeAb npoMHOCTbio MarepMana 
BMeiuatOLUuix ctbhok npM TeMneparype Bbinycxa. 
BbicoKoA ycToAHMBOCTbK) K TeMneparype creHOK 
KaMepbi cropaHMR, KOHcrpyia^kiOHHbiMH 
MarepHanaMM sHeprerMMecKoC^ ryp6viHbi m 
HanMMvieM pa^enbHoro .oxjia>KneHMfl jionaroK 
TypSMHw, M/iM HapyjKHoro. nnn BHyrpeHHero. Siy 
TeMnepaiypy BbinycKa perynHpyjor b 
nojcpcoA^Li^MX npeAenax nyreivi BapbupoaaHMn 
uiHKeKi^MM BOAbi noA BbicoKMM AsaneHMeM. npui 
MmoseHHOM npeBpai^eHviM kotopom b nap renno 
McnapeHMR ki neperpeBa cpaBHHBaercn c 
TennoM cropaHun OKMraeMoro Ton/iMBa. 
(Tewneparypa ropflmero Tonjinea CHMxaercfl ao 
HyKHo(^ TeMneparypbi Ha BXOAe rypCMHbi aa 
CHer aarpar renna hb McnapeHMe m neperpea 
npd HcnapeHMM BOAbi ui ee nocneAyK>iMeM 
Harpese ao TeMnepaiypbi Ha exoAe Typ6MHbi). 
KonMMecTBO BnpbicHyroft BOAbi onpeAenflercfl, 
TBKMM o6pa30M, Hy>KHOM pa6oMe(^ 
TeMneparypoif, 6yAyMvi. MeHbuie b cnyMae 
CMJibHoro neperpeaa napa, ho KpaKrmecm 
noAAep>K(4Bafl ct}MKCVipoBaHHyK) paSonyio 
TeMnepaiypy. 

Pa6oMee AaansHMe noAAepxaieaeTCfl Ha 
ncx5TOflHHOM ypoBHe KOMnpeccbpoM 10 a 
COOTBeTCTBMM c TpeCyioiMMMCfl AHfl Jiio6ofl 
saAaHHOM nacTOTbi Bpau4eHMfl ABMrare/in. 

nojiyseHHoe b pesy/ibTaTe pa6oMee Teno b 
(popMe cMecM ra3oo6pa3Hbix npoAyicroB 
cropaHun \A napa nponycKator sareM b pa6oMbii4 
ABMrarerib 50 (o6biHHo TypGHHy, kbk noKaaano 
auiye), b kotopom v\mbbt MecTo paoLui/ipeHtie 
naporaaoBofl ciwecM. BbixoAHbie ycnoawfl Ha 
BbixoAe pa6oMero ABurarenn 50 paccMnrbiBator, 
Mcnonbayfl nasHTponnMecKMe oTHoujeHMn m KHfl 
Typ6MHbL 3tot npouecc noKaaan na cf)nr.1 m 2 
jiMHueM 4-5. 

BbixnonHbie raabi m nap na pa6oMero 
ABMraTe/ifl 50 nponycKajor aareM nepea cMCTeivjy 
peryjinpoBaHMfl BbixxionoB 60. CucTewa 
peryjinpoBaHMfl sbixnonoB 60 BKmonaer 
KOHAeHcarop. b Koropow reMneparypa 
noHiDKaeTCfl ao TeMneparypbi HacbiaieHUfl, 
cooTBercTBytoii^et^ napi^nanbHOMy AaB/ieHHto 
napa na BbinycKe. 3aTeM nap na BbinycKe 
Typ6MHbi KOHABHCMpyioT M nepeKaHMBaioT naaaA 
B KaMepy cropaHn^i 25 peryn^TopoM nHxeKi^nM 
BOAbi 40. OcraBiunecfl raaooGpaanbie npoAyiO"bi 
cropaHMn nponycKaior aareM nepea BTopviMHbii^ 
KOMnpeccop. a KoropoM AaaneHMe noBbimaeTcfl 
BHOBb AO aTMOcx|3epHoro AaaneHVi5i, tbk mto ohm 
Moryr 6biTb abinymeHbi a aTMocc|)epy. 

MO)KHO BMAeib, MTO HacTORu^ee 

naoCpeieHHe o6naAaeT aHaMMTenbHUMn 
npenMyiAecTBaMU b oTHOLueHnn ckpntopo renna 
kicnapeni/in BOAbi. flpM BnpbiCKtiBaHviH a KaMepy 
cropaHHfl BOAbi 14 o6|;)aaoBaHviH napa 
no/iyMa»oTCfl HecKO/ibKO noneanbix peayjibraroB: 
(1) nap npuHHMaer co6cTBeHHoe napi^i/ianbHoe 
AdBJieHMe; (2) oSu^ee A3BneHMe b KaMepe 
cropaHMn CyAer AaaneHMeM b KaMepe cropaHM^i. 
coaA^BaeMbiM BoaAyiUHbiM HacoooM; (3) oKarvie 
napa A0cniraeTC5i 6e3 aarpar MexaHMMecKoi^ 
pa6oTbi. HCtcnioHafl He6onbUjvie aarparbi Ha 
aaicaMMBaHMe aoAbt roa Aaa/ieHHeM; (4) BbicoKHif 
ypoBeHb AdBJieHMfl napa AOCTuraercn 6e3 
MexaHHMecKoro c^KarMn, aa kicicnioMeHMeM BOAbi. 
npH nocroRHHo^ anrponiiM \a aHra/ibRMM napa. 
FlpeBpau^eHHe BOAbi a nap Bbiabiaaer raiOKe 
oxnait^eHuie npoAYKTOB cropanuiH, oCecneMMBan 
KOHTpofib aarpnaHeHMR 0Kpy)KaK}L4e^ cpeAbi. 
onMcaHHbifl HM>Ke. 

2. KoHTponb aarp$i3HeHvin OKpyMcaiou^eC) 
cpeAbi. 



ripn /iK)6oM Tune ropennfl HaenwAaercfl 
reHAeHi4Mfl k o6paaoaaHHK) npoAyKToa. 
Bbicrynaiou^Mx b peaKi4bifo na BoaAyxe c 
o6paaoBaHneM cMora, mto othocmtca KaK k 
ABMrarejiRM. rax m k npoMbiiiineHHbiM newaM, 
^ xoTR H paaHbiM o6paaoM. Hacroflu^ee 
kiao6peTeHuie noaBOJiner yMeHbiui^Tb 
oepaaoBaHHe aarpnaH^iiOLAkix Bbi6pocoB 

HeCKOJIbKMMbI nyXflMI^, paCCMOrpeHHblMM HWKB. 

Bo-nepsbix, ABHrarenti BHyrpeHHero 
cropaHii5i pa6oTaK>T c oxjia>i^aeMbtMM creHicaMvi 
v\ ronoBKaMki l^m/imhapob, viMeiOL^MMM 
rpaHHHHbif) cnoi;^ oxna}KAeHvifl 
TonnkiBOBoaAyLUHbix cMecef^. AocraroMHbiR Ann 
cBeAenvifl k MkiHMMyMy BuCpoca npn ratde 
BbtnycKa necropeBLUHX yrneBOAOpoAOB. 

IS HacroRiMee Mao6pereHkie noaBonfler i^adexarb 
oxna)KAeHuin crenoK KaMepbi AByMn 
paajiMMHbiMM nyr^Mvi noAAep>KaHMR na bucokom 
ypoBHe TeMneparypbi ropeHMfi, KOTopbie o6a 
6onee noApo6HO onvicaHbi b narenre CLUA No. 
3651641. ynoMnHyTOM BbiLue. B nepBOM cnyMae 

20 perynnropoM pacxoAa BoaiAyxa 27 
ocymecTBJifiercn noAana ropjiHero oKaroro 
BoaAyxa. nporeKaioi^ero BOKpyr Hapy}KHo£4 
creHKM KaMepbi cropaHii$i 25, raK mto ropeHMe 
npoMcxoAMT TOJibKo B npeAejidx He6onbUJoro 
npocrpaHCTBa, narperoro ao TeMneparypbi. 
npeBbiiiiaK)iAe(^ reMneparypy aa>KMraHMfl. Bo 
BTopoM cnyMae nnaMn ropeHun aacnoHeHo 
BoaAyxoM, He CMetuanHbiM c ronnneoM. TaKMM 
o6paaoM, b ABvirarene, pa6oratoiAeM b 
Hacroflii^eM pe>KMMe, ncno/ibayercfl ropeHMe y 
Harperbix crenoK, npeAnoMTMrenbHo Bbiuje 
1093 oc (2000°F). 

KpoMe Toro, o6paaoBaHMe CMora 
noAaennercfl TaK>Ke aa cmbt aKcnnyarai^MM 
KaMepbi cropaMMfl b onpeAeneHHOM 
reMneparypHOM AManaaoHe. HanpMMep, 

3S o6pa30BaHiie CO kt Apyrvix npoAVKTOB 
HenojiHoro cropanvin noAaannercn nyreM 
BbicoKOTeMneparypHoro ropeHkin 
npeAnoMTHTenbHO npn TeMneparype 
aHaMiirejibHO Bbiiue 1093°C (2000**F), m nyreM 
BbiAepKMsaHMfl raKMx npoAyKTOB b reMeHMe 
anaMMTenbHoro apeMeHM noone naMana 
ropeHMn. OAnaKO npui cnMiuKOM sbiooKOM 
TeMneparype o6paayercn 6Q/ibUje oKvicnoB m 
aaKMcei^ aaora. TaKMM o^paaoM. Ann 
yMeHbiLieHMfl odpaaoBaHki^i aarpRaneHiii^ He 

^5 npusMneMbi hm cnniuKOM BwcoKMe, hm cnmuKOM 
HMaKne TeMneparypbi. PerynRTOp ropeHUfl 100 b 
HacrofliAeM MaoCpereHUM HaMMHaer cropaHne 
ronnviaa b BoaAyxe npM BbicoKov^ reMneparype, 
aareM yMeHbtuaer ary reMneparypy Ann 
aHaMnre/ibHoro nepHOAa BWAepJKviBaHMn m 

so aareM oxna>KAaer (nocne aasepiueHM;? ropeHMfl) 
AO ycraHOBneHHOM aapanee. npen?ircrByiOLi^eM 
oGpaaoBaHMK) aarpflaneHU^ rewneparypbi nyreM 
MHKeKi^MM BOAbi. TaKMM o6pa30M, ropenne 
npoMcxoAMT CHaMana b CoraroC^ CMecM; aareM 
AoGaBJiwercn KonumecTBo BoaAyxa, 
AocraroMHoe Ann roro. mtoSw o6ecneMMrb 
noriHoe cropanne ronnnsa. c MUHUMyMOM 
M36biroHHoro KucnopoAa m aha oxna)KAeHMfl 
raaoB ao TeMneparypbi hmkb npM6nM3viTejibHO 
1649°C (3000 *»F) na nepnoA. paanwi^ 
npM6jiMaMrenbHo nonoBMne speMenvi 
npe6wBaHn« a KaMepe cropaHUA 25; nocne 
aroro b KaMepy cropaHMW HenocpeACTBeHHp 
BnpbiCKMBaior BOAy perynflTopoM MH}KeKi4MH 
BOAbi 40. Mro6bi noAAepJKarb npMeMneMyx) 
reMneparypy, Koropaw oeecneHUBaer nonHoe 
cropaHkie Bcex yrneBOAOpoAoa. 

B TvinMMHbix ABHrarenflx ymeaoAopoAHbie 



ro 
cn 

<o 
o 

O 



TonjiMBa Macro oKuraioT a CMecu c eosflyxoM, 
HecKO/ibKo 6onee ©oraroC^ TonnnBOM, r.e. npn 
MeHbUJMx MBM cTexnoMeipMHecKne nponopmiM, 
c t4enbfo noBbiLueHHw KHfl. 3to, oAHaKO, aefler k 
naSbiTOHHOwy o6pa30BaHMio CO m 6onee 
cno)KHbix npoAyKTOB HenojiHoro cropaHMfl. 
HacTOflii4ee M3o6peTeHne, oflHaKO, nocKonbKy 
OHO npeflycMaTpMBaer nocneAoeaTenbHyfo 
noflany B03flyxa perynnropoM aosAyxa 27, 
o6ecneMMBaeT paaSasneHne npn cropaHnn m 
AcUibHet^ujee yMeHbiueHMe oepaaosaHMfl 

3arpfl3HfllOll4MX Bbl6pOCOB. 

KsK 6bmo noKaaaHO Bbiiue, OKCwiAbi aaora 
TaiOK© oOpaayioTCW 6onee Gbicrpo npw 
noBbiLueHHbix TeMneparypax, ho mx 
o6pa30BaHHe Moxer raioKe 6biTb yMeHbUjeHO 
nyreM KOHTpoJiMpyeMoro pa36aaneHM$i 
npoAyKTOB cropaHMn AonoiiHviTejibHbiM OKatbiM 

B03flyX0M. 

HacTcnu^Mki 141/iKn ropeHMfi coBMecriiM c 
nOilHbIM M 3CpCt)eKTklBHblM cfopaHMeM Ton/iMBa Vi 

noaBOJineT vi36e7KaTb no^iB/ieHvifl npoAyKTOB 
HenonHoro cropaHMn m yMenbiUMTb o6pa30BaHvie 
flpyrwx npoflyKTOB, raKvix KaK oKCMAbJ asora. 
PeryjiPTop ropenun 100 oKuraeT npoAyicTbi 
cropannfl b TeMeHwe 3HaMMTejibHoro 
nepBOHaHajibHoro BpeMenui BbiAPpKMsaHuiJi. 
nocne Mera npoflyiobi cropaHUR \a M36biTOMHbifl 
BOSA/x oxiia)KjE:iaK)T ao npneMneMoi^ pa6oMet^ 
TeMneparypbi ^Bv^^a^ens^, KOTopa^i mokot 
Haxooi/iTbCfl B AManaaoHS or 538 (lOOCF) 
AO 982°C (1800^F) v\m AocrnraTb 1260°C 
(23G0°F), ecjiM b Typ6MHe ncnonbaoBanbi 
noAXOAflu^Me KOHCTpyKL^noHHbie MarepManbi, 
MHw cocTaenflTb acero or 371 °C (700 **F) ao 
427 oc (800^F). 

PaBHOBecHoe cocronHi/ie mokot 6b!Tb 
o6ecneM©H0 aa CHer npHMeneHMJi KaMepw 
cropaHun 25, Annna KOTopov^ b Asa - nerbipe 
paaa npeBbiLuaer AnwHy aoHbi ropeHun Kawepw 
cropaHMn 25; oAHaxo bo3mo>kho npMMeHeHMe 
nio60(^ AOJDKHblM o6pa30M CKOHCTpynpOBaHHOi^ 
KBMepbi cropaHi45i. 

TopeHne b cooTBercTBUM c npuBBAenHbiM 
onMcaHneM flanwercfl cnocoSoM oSpaaoBaHnji 
o6pa3yK)inMX cMor aneweHTOB, o6ecneMHBafl 
OAHOBperweHHo nonnoe npeapau^eHkie SHeprMH 
TonnMBB B OHepmjo pa6oHero rena. 

Urncn VAST flBJifieTcn cucTeMoe^ cropaHUfi c 
HM3KMM oGpaaoBaHneM 3arpfl3HeHMi^ 6jiaroAapfl 
HeaaBMCMMOMy perynnpoBannjo OTHOiueHMfl 
TonjiuBa M BoaAyxa m reMneparypbi nnaMOHH. 
Pery/iMpoBaHne oTHoiueHHfl TonnHsa n BoaAyxa, 

B 0C06eHH0CTWI. B03M0>KH0CTb MCnOJ1b30BaHUin 

Anfl ropeHwq Bcero OKaroro BosAyxa (m/im 
paaaeAenvin npn >Ke/iaHHti 6onbiuMM 
KoriMMecTBOM OKaroro BoaAyxa) noAaBJifieT 
nonaneHt/ie Hecropeeujuix ymeaoaopQAOB m 
OKMCH ymepoAa e cenai/i c HenojiHbiM 
cropaHHeM. Mcno/ibaoBaHtie BMecro BOSAyxa 
viHepTHoro paaSaBMTenn noaBOJiner 
KOHTponnpoaaTb oOpaaoBaHHe oKiicii aaora \a 
noAaBHATb oCpaaoBaHHe okwicm yrnepoAa. 
B03Hi^Kaiou4ei^ sa cMer pa3/i0)KeHMP AsyotoicH 
ymepoAa npvi BbicoKoif reMneparype. 
Mcno/ib30BaHMe pa36aBMreneC^ c BbicoKOi^ 
yAe/ibHof^ rennoeMKOcTbio, raxMX iok eoAa m/im 
nap. yMeHbiuaer. xax noKaaano BUiue, 
norpaCHocrb b paaeaBurene Ann 
pery/inpoBaHHn reMnepaTypbi. B cnyMae 
OKCMAOB aaora cneAyer orMerwTb, mto i^rncn 
VAST noaaojiflTb noAaaiifirb mx o6pa30BaHMe. 
BMecro roro Mro6bi, KaK aro i/iMeer Macro b 
ApyrMx cMcreMax, AonycKarb mx o6pa30BaHMe m 
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noroM nbirarbc;? peiuarb rpyAnyio aaAa^y mx 
yAaneHMfl, MucrbiM peayjibTaroM Aei^ciBMfl scex 
arMX cpaKTopoB HB/inercw to. mto VAST 
npMMeHfiercfi npM paaHooSpaaHbix ycnoBMflx c 
npeHe6pe>KMMO ManbiM o6pa30BaHMeM 
aarp?i3HeHMCi, Macro HaxoAfliMMMCfl 3a npsAerioM 
HyBCTBMTenbHOCTM Macc-cneKTpocKonMMecKOM 
rexHMKM, npMMeHweMoCi aha BbmsneHMW 
yrneBOAopoAOB m okcmaob aaora. 

Kawepa cropaHH« 25 npeAcraBnaey co6ot^ 
MexaHMBM Ann McnonbaoBaHMS ren/ia n boaw c 
ue/ibKD co3AaHMfl Harperoro ao bbicokoC^ 
TSMneparypw paGoMero rena 6e3 
He3ct)ci)eKrMBHocrM, HMeKDineC^ Macro b cnyHaflx. 
KorAa renno AonjKHo 6birb nepeAaHo nepes 
rennooCweHHUK k MmoBeHHOMy McnapMrenK) 
Mni4 Korny. Ao6aBneHMe soAbt BMecro npocro 
Harperoro rasa k npoAyKrau cropaHMd 
npeAcraB/ifler co6of^ cpeAcrao Mcno/Tb30BaHMfl 
reKynei^ cpeAbi An^i ra3a. MrHoseHHoro 
McnapeHMfl BOAbi Ann nojiyMeHMn napa, nro 
npeAcraanner co6oj^ oneHb 3ct3ct>eKrMBHbif^ 

MCrOMHMK MaCCbl M AaBJieHMSI npM 
OAHOBpeiN/ieHHOM AOCTMXCeHMM OrpOMHOM 

TMSKOcrM B orHoiueHMM reMneparypbi, o&beMa m 
ApyrMX .0aicropoB, Koropbie mo)kho 
peryjiMpoBSTb HeaaeMCMMO. AononHMre/ibHan 
creneHb CBo6oAbi cosAaercn aa cner 
A06aBneHMn BOAbi. BnpucHyra;! boa9, 
A06aBneHHafl a npoL^ecce ropeHMsi, mjim Ann 
rameHMfl npoi;ecca ropeHMn. a 3HaMMrejibHO 
creneHM yMeHbiuaer crenenb 3arpfl3HeHMfl, 
B03HMKaioiAero b pesynbrare CojibLUMHcrea 
npoL^eccoB ropoHMn. 

B rasooSpasHbtx npoAyKrax cropaHMn 
KaMepbi cropaHMfl 25 coAep>t<i4rcfl Bcero OKono 
30% aaora or roro ero Ko/inMecrsa, Kojopoe 
MMeer Mecro b ABMrarene BpaiiroHa orKpbiroro 
L^MKna c o6biMHbiM pa36aBJieHMeM B03AyxoM 
jiio6o(^ cpopMbi uuiM MOAenM. npcKOJibKy An;i 
oxna)KAeHMfl BMecro M36biroHHoro BOSAyxa 
kicnojib3yK>r BOAbi m KonMHecreo BoaAyxa, 
nocrynaratqero a cucreMy. aa cmbt aroro 
sHaHMTenbHoro yMeHbiuaercfl. BoAa noA 
AeiiCTBueM HUSKoro AaerieHM^ paciuMpneTCfi npM 
npeBpaii^eHMM b nap m o6ecneMMBaer 
MoneKyxiflpnyKj aKrMBHocrb, HeAOcrM>KMMyio npM 
KOHrponwpyeMOM BHyrpehHeM cropaHUM. 

3. MH^KeKL^Mfl BOAbI 

Perynwrop MHJKeKi^nM boan 40 perynMpyer 
BnpbicKMBaHMe soAbi 41 sepea ct>opcyHKVi. 
npeAHasHaHeHHbie An$? pacnbineHt/iq b KaMepe 
BOAWHoro ryMana. BoAy mo>kho BnpwcKMBarb b 
ABurare/ib na oahom mjim HecKonbKMx yMacricax, 
BKHKNaji: pacnuneHMe b BOSAyxe na exoAe 
KOMnpeccopa 10 m noAaMa co crpyeM OKaroro 
B03Ayxa, renepMpyeMofl KOMnpeccopoM 10; 
pacnbi/ieHMe oKono mhm snyrpM rormMBHoJ^ 

CtXDpCyHKM MHM MHO>KeCTBa ron/iMBHbfx 
4x3pcyHOK; pacnbineHMe b n/iaMCHM ropenM^ b 
KaMBpe cropaHMP 25, mdm a raaoo6paaHbix 
npoAyicrax ropsHMW npM /iio6om ny^KHOM 
AaBJieHMM; mhm Aanee b ra30o6pa3Hb[x 
npoAyxrax cropaHMfl nepeA mx nocrynneHMeM a 
pa6oHMj^ ABMrarenb 50. Cnei^najiMcr b AanHoR 
oCnacrM nerxo M0)Ker npeAcrasMrb ce6e m 
ApyrMe ynacTKM. KaK 6bino noKa3aHo Bbiiue. 
Ko/iMMecrao BnpbicHyroi^ BOAbi ocHOBbiBaercsi 
Ha reMneparype npoAyKroa cropaHMfl. KOTOpyK) 
OTcne)KMBaioT repMocTarbi b KaMepe cropaHMn 
25. KonMMecrBO BnpbtCHyroi^ aoAbi aaBMCMT 
raK)Ke or CMcreMw, b Koiopoi^ Mcnonb3yeron 
MMKn VAST. HanpMMep, ecoM bqav 
peuMpKyriMpyior, kbk npM McnoribsoaaHMM b 
rpaHcnoprnoM cpeAcrse c ABMrareneM, boav b 
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MaKcuManbHO bo3mo)khoR creneHM oxnaJKAaJOT, 
MTo6bi Ao6MTbc» npuieM/ieMoro paBHoeecMn 
Me>Kay o6i4MM KonnMecTBOM ncno/ibsyeMoC^ 
BOflu ki BbipaCoTKoP^ SHeprvin, r.e. ecnn 
TeMneparypa BOflbi wa axoAe HH3Ka. a 
TeMneparypa Ha axoAe Typ6i4Hbi BbicoKa. Ann 
CHMKeHMfl TeMneparypbi ropeHun ao 
TeMnepaTypw Ha axofle Typ6MHbi mo>kho 
McnonbsoBarb He6ojibUJoi4 odiseM BOAbi. C 
Apyrof^ CTopoHbi, ecnui ochobhoA i^e/ibio 
flsnfieTCfl nonyHeHMe npw BbipaGoTKe 
3/ieKTpo9Hepri4ki riMTbeaoj^ eoAbi M3 cojieHof^ 
BOAbi. MTo paccMaTpMBaercn HM>Ke. 
TeMneparypy boabi Ha BXOAe mo>kho noBucMTb b 
MaKcuMa/ibHoC^ creneHM, b to BpeM^i KaK 
TeMneparypa Ha BXOAe rypGMHbi noHM>KaeTcn. 

C. Apyme BapiiSHTbi pea/iMaai^MM 
HacToflu^ero M3o6peTeHiin 

1. dHepreri^MecKafl ycTanoBKa c 
onpecneHMeM BOAb* 

B cfiyHae Bbipa6oTKM aneKTposHepruM c 
McnonbdOBaHMeM MopcKO^^ boabi b KanecTBe 
oxnaAMTejiH umkr flanweTCfl OTKpbiTWM no 
BO^A/xy M 3/ieKrpo9HeprifiM. a BOAa 
McnonbayeTcn, KaK noKaaaHo Ha cpv\rA w '5. 
MopcKan eoAa 41, KOTopyK) nepeKaMMeaer Hacoc 
42, HarpeaaeTCfl npM ee npoxo)KAeHMM Mepea 
KOHABHcaTop 62 H renjioo6MeHHiiK 63 a 

npOTMBOTOKB C OTXOAflU4V1M pa60HHM TOJIOM 51 , 

nocne Merc MmoBeHHO Mcnapnercq b 6ojiee 
KpynHoC) BepcMM KaMepbi cropaHVi5i 25, 
onMcaHHoR BbiLue. ysenviMeHMe AMauerpa 
Kawepw cropaHMfl yMeHbiiiaer rawKe cKopocrb 
pa6oMero rena, HTo6bi oSecneMMTb ynymuewMe 
yAaneHMB conn. 

iMniiMHan TeMneparypa pa6oTbi Kauepu 
cropaHMfl (816°C - 1260°C) (1500°F - 2300*»F) 
npeBbiiuaer reiMneparypy nnasneHiifl ho 
sHaMMrenbHO Bbiiue reuneparypbi KMneHun 
co/^e^^, coAep>KaiAMXcw b MopcKoW BOAe (85% 
MopcKoC^ conn npMxoAnrcfl Ha aohkd NaCI; 
AonoriHMTenbHbie 14% cocraansior MgCI 2. 
MgS04. CaClj M KCI). rioaroMy, KorAa MopcKan 
BOAa MmoaeHHoe Mcnapi^ercfl, cohm BbinaAaior 
B BMAe KMAKOcrM. HanpkiMep. NaCI nnaBHTCH 
npn 800<*C (1473''F) u\ mnm npn 1413^C 
(2575 °F), a Apyrwe conn mvieior 6onee HMSKyK) 
reMneparypy nnaeneHHJ? m 6onee BWcoKyio 
TeMneparypy KWtneHMn. B peayjibrare 
pacnnaaneHHbie cojim nenco coGHpaiorcn Ha AHe 
KaMepbi cropaHMfl m KMAKUie cojim Moryr 6biTb 
yAanenbi CKpe6KOBbiM ycrpov^cTBOM na AHe 
KaMepbi cropaHMfl, nponyu^eHbi nepea 
3KCTpy3M0HHyK> ronoBKy, rAe hm MOJKer 6biTb 
npMAana cfxspMa cTep}KHe$^ m^m OKarbiujei), mjim 
Aa>Ke CbiTb pacnbineHbi nepea 0op(^HKvi c 
McnonbaoBaHvieM AaaneHMn b KaMepa cropaHMn 
B KaMecrae ABM)KyiAeCt cmjiu, b Kauepe 
oxna)KAeHM$i, rAe ohm Moryr OTjioKMTbcfl b 
(popMe MBLuyeK, nopoujKa wwi OKarbiujen /iK)6oi^ 
>KenaTejibHo(^ ct)opMbt mjim paaMepa. 
o6ecneMMBaeMbix aa CMer Bbi6opa hoaxoarlamx 
paaMepoB m KOHct)Mrypai4MM pacnbuiMrejibHOM 
(|x9pcyHKM, HocKoribKy coneHan BOAa 
noABepraeTC5) b KaMepe cropaHMn BoaAe^craMio 
MpeasuMaMHo BbicoKMx reMneparyp, coGpaHHan 
cojib crepMjibHa m CBo6oAHa or opraHMMecKVix 
BicnioMeHMj^. 

BoAa, Bee Koropof^ b 6 • 12 paa npeBbiiuaer 
Bee ronjiMBa, pacnbinnercn b nnaMeHM nopenMn 
M Mcnapflercfi aa necKOJibKO MMJuiHoeKyHA. CoJib 
MHM npMMecM, aaxBaHOHHbie napoM. orAe/inior 
or napa nyreM KpMcranriMaaL^Mii, oca)KAeHMn 
m/mjim c^vinbTpoBaHMn ao OMHu^eHMn napa. 

MexaHiiaM c6opa m yAaneHMfl oojim 80 



MOKGT SbiTb aaeepiueH nK)6biM m3 MHO)KecTBa 

XOpOlUO M3BeCTHblX cpeACTB Ha BblXOAe M3 

Kawepbi cropaHMn 25. raKMX KaK npoAO/ibHbiv^ 
tunaK. 3to LuneK repMerMSMpoeaH, Mro6bi ne 
nponycKarb 6o/ibUJoro KonMHecraa OKarwx 

^ rasoB npM arc spaii^eHMM m yAaneHMM 
oca>KAeHHoC^ cojim. KaK ynoMMHanocb Bbiuue, 
anbrepHarMBof^ nanflercn pacnbixieHMe 
pacnjiaaneHHOM cojim Mepea pacnbinMrenbHbie 
4)opcyHKM B c6opHoi^ eaujHe, mhm 
SKcrpyAMposaHMe cojim 81 b nenrw mhm 
crepKHM, Koropbie Moryr 3areM 6birb HapesaHbi 
Ha Hy^KHbie pasMepu. Eu^e oamh sapManr 
aaKniOMaercn b cjiMse pacnnaBneHHof^ cojim 
HenocpeAorseHHo s ct)opMbi An$i nojiyneHMA 
con^Hbix 6J10KOB 81. Koropbie mo}kho JierKO 

75 nepeBOSMTb m Mcnojibaosarb b XHMi/mecKOM 
npoMaBOAcrae. 

riojiyMeHHoe paSoMee reno, Koropoe 
BKnioMaer renepb MMcrbii^ boa^hoC^ nap. Moxcer 
6birb McnojibaoBaHO b craHAaprnoi^ napoBof^ 
ryp6MHe m/im MHOKecrae ryp6MH. noons 

^ BbtnojiHeHMn pa6orbi . paciuMpniOLAeiicfl 

naporaaoBof^ CMecbio a KOHAeHcarope 62 
npoMcxoAMT KOHABHcai^Mfl napa 61. Koropbit^ 
craHOBMrc^i McroMHviKOM npMroAHOf) Ann 
McnonbaoBaHHfi nMTbeaoC^ BOAbi 65. 
dpMMeHeHMe aroro orKpbiroro i^MKna npM 
creneHM cwcarMfl 10 : 1 mjim 50 : 1 mjim Bbiuje 
MO)KHo Bbipa6arbiBarb aneKTpodHeprMio npM 

BblCOKOM KHA M HM3KOM yAPJIbHOM paCXOAe 

ronjiMBa. 

Ha (^Hr. 6 noxaaaH BapManr onpecHMrejnbHof^ 
ycraHOBKM, npHMeHneMoR b UMKne VAST. B 
3TOM sapMBHre peanM3auMM 3ctxt)eKrMBHocrb 
cMcreMbi AononHMrenbHO noBbiixjaercR aa CMer 
yjiaBJiMBaHM5i orxoARtuero renjia or KaMepu 
cropaHMfl 25. KaMepa cropaHMn 25 3aKn)OMeHa b 
rennoo6MeHHMKe 90 c ABoii^HbiM KOKyxoM. B 

ss noKaaaHHOi^ sepcMM ropAMMi^ cjKarbifl B03Ayx 1 1 . 
sbixoAfliAMrt M3 KOMnpeccopa 10, npoxoAMT 
Hepea Ko>Kyx 92, HenocpeACTBeHHO OKpy>KaK)U4tiM 
KaMepy cropaHMfl 25, nepeA leM KaK nocTynuirb 
B KaMepy cropaHMfl 25. XojiOAHaa Mopocafl boa3 
41 nocrynaer bo aropof^ KOKyx 94, KoropbiW 

^0 OKpy>KaeT nepsbifl KOJKyx 92. TaKMM o6pa30M 
BosAyx 11 nornoiAaer AonojiHMrenbHoe renjio, 
Koropoe o6biMHo repflercfl KaMepoC* cropaHMfl 
25, M nocTynaK)u^afl MopcKafl BOAa 41 
norjiomaer nacTb ren/ia or OKaroro BosAyxa 1 1 . 
flonojiHMrenbHoe npeMMyii^ecrBo. nocKOJibKy 

^° B03Ayx 11 HaxoAnrcfl noA nosbiujeHHbiM 
AaaneHMeM, 3aKnK5«-iaeTCfl b anaMMTejibHOM 
CHMKeHMM nepenaAa AaaneHMfl no creHKe 
KaMepbi cropaHMfl 25 (t. e. pasHMi^bi Mewy 
ycnoBMflMM BHyrpM m CHapy>KM Kawepbi 
cropaHMfl. KaK na 0Mr.5, mjim pa3HMi4bi Me)KAy 
AaBJieHMeM BHyrpM KaMepbi cropaHMfl m cKarbiM 
B03AyxoM 11), Mro yMeHbiuaer nanpflKeHMe b 
creHKe KaMepbi cropaHMfl. BbisBaHHoe 
coMeraHMeM bucokoP^ reMneparypbi m BbicoKoro 
AaaneHMfl, MopcKyio aoAy 41 nocne nponycKa 

ss Mepes HapyjKHbiC^ KO)Kyx 94 KaMepu cropaHMfl 
nponycKawT sarew Mepes KOHAencarop 62 m 
rennoo6MeHHMK 73, Hro6bi nojiyMMrb nyKnyio 
reMneparypy BnpwcKMBaHMfl, DpMHMMaiOTCfl 
Mepbi no noAAepKaHMK) BOAbi noA AaaneHMeM, 
AOcrMraiomMM 281 Kr/KB.CM (400 $yHr/KB.A»ot^M) 

60 raK Mro6bi npM narpeaaHMM BOAa ne 
npeepauj^ajiacb b nap ao anpbiCKMBaHMfl a 
KaMepy cropaHMfl 25. Koropan MMeer 6ojiee 
BbicoKyio reMneparypy m. b 6onbtuMHcrBe 
cnynaeB, 6onee HM3Koe AaBJieHHe, mbm 
neparperan MopcKafl SQAa 41 . 

OMMcrKs sarpflaHeHHbix orxoAOB, 



nepepaCoTKa reepAbix. ym^mx m ra3oo6pa3Hbix 
OTXoflOB npoMbJUJ/ieHHbix npoqeccoB, 
nosBOJifl 101^851 nonyMMTb nonesHbie npoflyjabi c 
Bbipa6oTKot< 3HeprMM B KaMecTBe no6oMHoro 
npojqyKTa raioKe aBnneTCfl bosmokhom c<^epo\A 
npkiMeHeHMfl ABMraienH c m/iKnoM VAST. 
CTOHHbie Boabi OT npocyujeHHbix Tsepabix 
OTXOAOB Moryi 6biTb McnonbsoaaHbi a 
HacTOJimeM n3o6peTeHMM, noaaoJinfl nonyMurb b 
KaMBCTBe oflHoro MS no6oMHbix npoflyicroB 
npoct)nnbTpoBaHHyio, npHroAHyto Ana 
McnonbaoaaHvin BOAy. fopioMMe MarepHanbi 

flBJIfllOTCfl AOnOJIHMTeilbHblM TOfVlUIBOM AHH 

OKuraHMfl B Kauepe cropaHUfl 25. a 
HeopraHMMecKM© npocyujeHHbte oixoaw Moryr 
aarew 6biTb McnonbaoaaHbi An» Bbipa6oTKM 
yAo6peHMfl. OMesMAHo, mto McnonbaoBaHne 
HacTOflu^aro H3o6peTeHMfl noaBonner HaeneKaTb 
APyme XMMHMecKMe coeAHHeHun kia raepAbix vi 
KMAKMX npoA^KTOB. Cc|)epo£^ npMMeHeHMSI 
nanflercn raiOKe nepepa6oTKa 
KaHannaaHMOHHbix ctokob. flpyme cc^epbi 

npHMBHeHMJl BICnKWaiOT CMflfMeHMe BOAbl. 

Bbipa6oTKy napa a ccmeTaHMki c pasBeAOMHbiM m 
3KcnjTyaTaL^MOHHbiM GypeHMeM, c6op m 
yrkirikiaaukifl eoAbi Ann Mppkirai^iiM noMObi. BMecre 

C yAOGpeHMRMH M MklHepanaMM, BblMblfblMM b13 

noMBbi M T.n. 

2. 06-beAMHeHMe umioiob Epa^iroHa m VAST 
ApyrMM BapMaHTOM pea/iMaai^HM HacroRLMero 
ti3o6peTeHMn flBJiflercn npuMeHeHkie 
o&beAMHeHHoro i^nicna Bpat^TOH-VAST. B 
OCHOBHOM npM pa6oTe o SMcnoM oGopoTOB 
csbiiue 20000 o6/miih BnpbiCKHsaHiie boabi 
ocraeTcn nocTo»HHbiM b KOJikiMecrae. 
npM6nM3HTeiibHOM paBHOM TomiMBy no aecy. b 
TO BpeiMfl KaK sacTb oKarofo BosAyxa. 
ncnonbayeMoro Ann ropeHUfl. yMeHbiuaeTCfl 
nponopL^MOHajibHo yBennMeHWio MMcna 
o6opoTOB ABMrare/in. flpn Mvicne oCoporoB 
HM>Ke 20000 06/MiiH BnpbiCK^BaHkie BOAbi \^ 
nacTb oKaroro BoaAyxa. ncnonbaoBaHHoro npM 
ropeHMq, Boapacrarar. Hanprnviep. Ha orpeaKe or 
20000 AO 10000 o6/mi4h Macxb OKaToro Boaflyxa, 
McnonbaoBaHHoro aha ropeHUJi, B03pacTaeT c 
npM6jiH3MTenbHO 25% ao 95%. flpM Mucne 
o6opoTOB HMjKe 10000 KO/iMMecTBO BoaAyxa, 
McnojibaoBaHHoro npn ropeHHn, ocraeTCfl 

noCTOflHHbIM, B ro BpeM« KaK KOJlMHeCTBO 

BnpbicHyToC^ BOAbl BoapacTaer ao KonvmecTBa, b 
7-12 pas npeBbiLuawiAero Bee TonnnBa. 

TaKMM oSpaaoM, BpaWroHOBCKnW i^MKn 
McnoribayeTCR b sepxHeC^ Macru npn Mucne 

06opOTOB OT ABaAUaTM TbICflM 06/MMH M AO 

npM6nM3MTenbHO copoKa njrrvi TbicjiM o6/mmh mjivi 
6onee. 8 HM>KHeCi mbctm npuMeHHercfl uukti 
VAST c BHyTpeHHMM oxna>KAeHkteM boaoi^. 
riepexoA npoMCXOAUT npn 20000 b6/MHH, Koraa 

oSblHHbIM BpaMTOHOBCKMM l^UKJl HaHMHaST TepWTb 

Moi4HOCTb. riepexoA npoAOTDKaercfl b 
AManaaoHO ot 20000 ao 10000 o6/mmh. flpn 
MMcne o6opoTOB 10000 o6/mmh ABuraTerib 
paCoTaeT mmcto b t^nicne VAST. no/iHOCTbio 
oxjia)KAancb BOAO^. 

B TaKO(^ ckicTeMe MoiUHOCTb B noiuaAi^Hbix 
cunax yMH0>KaK5T Ha MHO)KMTenb TpM n/iioc k 
OAHOMy np\A yMeHbiijeHwii/i Hiicna o6opoToa c 
20000 AO 10000. nocKOjibKy npM nepexoAd 
ABPiraTenn c BpaAroHOBCKoro L;MKna Ha VAST 
npM 20000 06/MMH coKpaii4aeTC5i paaeaaneHHe 
BoaAyxoM M Ao6aBnReTcn 6ojibuje BOAbi Ann 
oxn»KaeHMfl. npi4 MHcne h\amb 10000 o6/mmh 
ABMrarenb pa6oTaeT TOJibKo b i^MKne VAST, c 
oxna)KAeHi«ieM boaom h McnojibaoaaHMeM Ann 
ropsHutfl no MSHbLuei^ Mepe OKono 95% OKaroro 
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B03Ayxa. HeKOTopbiMM H3 npenwyii^ecTB 
flsnflioTcn yBenMMeHne mou^hoctm, HMSKoe Mucno 
o6opOTOB, MBAneHHoe Bpaiqenne na xojioctom 
xoAy, 6bicTpbii^ paaroH m ncnonbaoBaHMe Anfi 
ropennfl npaKTMnecKH Bcero okbtofo sosAyxa c 
nojiHNM KOHTponsM 8bi6poco8 npM Bcex 

ypOBHflX HMCJia 060pOTOB. 

3. ABMai^viOHHbie AQi^raTeJiM 

OnucaHHblil l^MKH VAST, B OC06eHHOCTH B 

cnyMae np^MeneHMfl c pei^npKynflL\nefl boaw. 
oco6eHHO 3c})ct)eKTMBeH n oOecneMUBaeT 
oco6eHHO HM3KMC1 pacxoA TonjiMBa npn 
McnoiibaoBaHHM na KOMivtepMecKOM 

aaviarpaHcnopTe, KOTopbiP^ o6biMHO 

nononbayeTcq na BbicoTo ot 9120 ao 12160 m 
{oT 30000 AO 40000 c^DyTos). Ha tbkmx BbicoTax 
AaB/ieHM© oKpy^Kaiomero BosAyxa cocTaBJifleT or 
0,1 AO 0,25 aTMOCcpep uni/i hudkb npM 
TewnepaType OKpy>KaK5iAet^ cpeAbi snaMMTenbHO 
HM>Ke 0**C. npMMepbi 6 - 8 unnracrpupyKDT 
npeMMymecTBO, KOTopoe AaeT noHM>KeHne 
ABBiieHMfl Ha BbixoAe ryp6MHbi. OAnaKO Ann 
Toro, MTo6bi Ao6MTbCfl ABBneHMfl Ha BbixoAa 
Typ6i/iHbi, KOTopoe hudkb aTMOcct)epHoro. TaKoro 
KaK Ha6ji)QAaioLAeecn npM pa6oTe Ha ypoane 
Mopfl, Ha BbDCQAe Typ6MHy Heo6xoAviM 
BaKyyMHbi^ Hacxx:. 3tot Hacoc, KOTOpbtf^ 
pacxoAyeT aneprviK). Bbipa6aTbiaaeMyic 
cMcxeMoi^. yMeHbLuaeT BbixoA no/iesHof^ aHepmii 
M KflA cMcreMbi. EeaoTHocMTejibHo k ynery 
3HepmM, noTpd6nneMO(^ BaKyyMHUM HacocoM, 

MOti^HOCTb M KflA CMCTSMbl yBeflMMMBaeTCR M 

noTpe6neHMe ToruiMsa yMenbUjaeTCfl. 

Bo3MO)KHOCTb oCo^fTMCb 6e3 BaKyyMHoro 
Haooca Ha BbixoAS Typ6kiHbi 3a cmbt ee 
aKcn/iyaTai^MM b cpeAe c AaansHMeM w\mi^ 
aTMO(xt)epHoro, TaKMM kbk Ha BbicoTax, 
npesbiujaiou^i/tx npM6jiM3iiTenbHO 9120 m (30000 
(|3yTOB} nosBonnar yBejiiiMMTb BbixoA nofieanoC^ 
dHepmM H, cooTBeTCTBeHHo, yMBMbuiMTb pacxQA 
Tonnkiaa. KpoMe Toro, ecnvi boap b CMCTeMe 
Aon)KHa peL^MpKynMpoBaTbCR, TSMneparypa 
OKpy>KaK)LAero BoaAyxa mokbt 6biTb 
McnonbdOBaHa Ann K0HAeHcai4Mii m oxna^KaeH^n 
OTXOAniAero noTOKa BOSAyxa m oTA@neHiin boabi 
AHfl penMpKynsmnM. 

D. Ta6nnqbi AaHHbix 

HM>Ke npMBeAeHbi Ta6nML4bi Aannbix, 
coAepJKaLune noAPoGnyio MHct)opMai4MKi no 
noKaaaTenjiM paGoTw ABVirarenfl. 

CKOHCTpynpOBaHHOrO B COOTBeTCTBMM C 

nonoxennflMM HacTOflu;ero naoGpeTeHMW, Otm 
Ta6jiii[4bt AaHHbix cocraBneHbi c 
McnonbaoBaHMeM KOMnbK)TepHoP^ nporpaMMbi 
MOAeni^poaaHMfl. 

HsKOTopbie coKpaLi^eHMfl. Mcnonbayewbie b 

Ta6TIWme, BKHKDMaJOT: 

oTHoiLieHne T/a = OTHoaieHMe Ton/inaa k 
B03Ayxy 

AaaneHkie na BbixoAa TypCuiHbi = 1 
(aTMocct^ep) 

gamma oompr. = r = Cv/Cp 
Bee TeMnepaTypbi 4MKna PaHKMHa = (R) 
opmix = cweiuaHHoe Cp aha BoaAyxa + napa 
ypT = yAenbHbiC^ pacxoA TorniuBa 
KTIA = K03c|>4)i^UMeHT nonesHoro AeMCTSMn 
DpMMep B Ta6nkii4e ASHHbtx npM creneHM 
OKBTMfl 22 : 1 flanseTCfl DpviMepoM 1 a Ta6n.1 
BbiLue. Tbkot KOMnbK}TepHoC^ nporpaMMbi Ann 
MOAennpOBaHMfl pa6oTbi ABurarejin 
npeAycMarpMBaer, mto rewnepaTypa boabi hb 
BXOA9 cocTaBMJia lOO^C (672''R). rewnepaTypa 
Ha BX0A& Typ6iiHbi paBHnnacb 982 
(2260 °R). TeMneparypa na bxoab nepsoj^ 
cjyneHM KOMnpsccopa paannjiacb 15,5 
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= 1.395088723469110 
= 1,393245781855153 



= 1,382644396697381 



rope/1 KG 
1678, 



(60 **F) (520°R) n Ka>Kflay» ciyneHb Kownpeccopa 

M Typ6MHa pa6oTaK)T c KTIA 85%. 

(IpHMeHSHne miKna VAST npM creneHU 

cjKaTHfl 10 : 1 

OTHOLUeHMQ T/a = 0,066 

CreneHb cxaTHfl = 10.000 

KojiMMecTBo cryneHeM cjKaTus = 3 

TeMneparypa BOflbi Ha axofle = 672.000°R 

AaeneHMe Ha BbixoAe Typ6MHbi = 1,000 

1 cpynrfceK (454 r/ceK) Boaflyxa c 

TeMnepaiypo^. na BXOAe TypGMHbi (R) = 2260, 

000 

gamma compr.l 
583,127002349018800 

gamma compr.2 
749,390666288273000 

gamma compr3 
960,403717287130800 

CP rasa b 
3.048731 2651 500463E-001 
944055144487000 

TeMneparypa Ha exoAe KOMnpeccopa, T1 = 
520,00 

TeMneparypa Ha BbixoAe 1-ft cryneHM. T2d 
(R) = 668.53 

TeMneparypa na BbixoAe 2-Ct cryneHM, T3d 
(R) = 858.78 

Teunepaiypa wa BbixoAe 3-fl cryneHM, T4d 
(R) = 1097,89 

MaccoBbii^ pacxoA BOAbi, Kr/ceK (ct>yHr/ceK) = 
0.2 (0.442) 

raMMa a rypCuHe = 1.274667679410808 
1818, 013006841559000 

opmix B ryp6i/iHe = 

3.8941 33323049679E-001 1 81 8. 
013006841559000 

napi^MajibHoe ABBiieHHe napa (arM) = 
5.885070348102550 

napi^HanbHoe AasneHMe BosAyxa (stm) = 
8,814929461162587 

TeMneparypa Hacbii4eHM;i Ha BbixoAe 
rypewHw (R) = 591. 701 CK982851 92200 

raMMa bo eropoM KOMnpeccope = 
1 .346058430899532 633,271 50898961 400 

opmix ao BiopoM KOMnpecoope = 
3,253198837676842E-0.01 
633.271260898951400 

TeMneparypa Ha BxoAe rypSMHbi, TS(R) = 
2260. 00 

TeMneparypa na BbixoAe ryp6biHbi. T6D(R) = 
1508.62 

riepenaA rewneparyp b rypGuHe, DT = 
751,38 

MoinHocTb ryp6MHbi, kBt (n.c.) = 465,7 
(624,28) 

MomHOCTb KOMnpecxxapa. kBt (n.c.) = 149.0 
(199.735) 

CyMMapHbiA MaccoBbiC^ pacxoA. Kr/cex 
(4)yHT/ceK) = 0.684 (1,5077) 

nonesnafl MoiUHOCTb. orKpbirbiM mnoi. kBt 
(n.c.) = 316.7 (424.54) 

ypr (oTKpbiTbiM umkh) = 0,560 

KDA (orKpbirbif) mmkh) - 0,234 

T7 = 674,84 

T7D = 689,51 

DT BTOporo KOMnpeccopa = 97,81 

MoLi^HocTb Broporo KOMnpeccopa. KBr (n.c.) 
= 35.8 (48.00) 

MoLMHocTb BOAHHoro Hacoca, kBt (n.c.) = 
0.013 (0,017) 

nonoanaR Mou^Hocrb, asMKHyrbii^ i^Micn, KBr 
(Ji.c.) = 280.89 (376.53) 

ypT (saMKHyrbiM miicn) = 0,631 

KHA (aaMKHyrbiM u^Kn) = 0,208 

O&beMHbiif cocrae abixnonoB: 
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%C02= 10.8 . 
%H20 = 25.8 
%N02 = 63.4 

npuMeneHHe t^MKna VAST npM creneHi^ 

OKaTMR 22 : 1 

GTHomeHHe T/a = 0,066 

CreneHb csKaTMA = 22,000 

KonnHecTBO cryneHeCi OKarun = 3 

TeMneparypa BOAbi Ha bxoaq = 672,000°R 

AasneHne na BbixoA© Typ6MHbi = 1,000 

1 ct>yHr/ceK (454 r/ceK) BoaAyxa c 

reMneparypoi^ Ha BXOAe ryp6HHbi (R) = 2260. 

000 

gamma compr.l = 1.394809521089263 
603 ,043650004366800 

gamma compr.2 = 1.392157497682254 
849,596261682560700 

gamma compr.3 = 1,369677999652017 
1177. 990796008891000 

CP raaa b ropenKe = 
3,101 6761 06439402E-001 1 829, 
089319349098000 

TeMneparypa na BXOAe KOMnpeccopa, T1 = 
520,00 

TeMneparypa Ha BbixoA© crynenn. T2d 
(R) = 727,16 

TeMneparypa na BbixoAQ 2-fl cryneHH. T3d 
(R) = 1015.24 

TeMneparypa Ha BbixoAe 3-W cryneHM. T4d 
(R) = 1398.18 

MaccoBWtS pacxoA boaw, Kr/ceK (c4)yHr/ceK) = 
0.229 (0,505) 

raMMa b rypStiHe = 1,278767591503703 
1706. 015578042335000 

opmix B rypeuHe = 

3.9066541 1 791 7358E-001 1 706, 
015578042335000 

napi^i/ianbHoe A^BneHMe napa (arM) = 
6,361387976418345 

napL^MaribHoe AaBJieHUie B03Ayxa (arM) = 
8.338611832846791 

reMoeparypa Hacbiu^eHt^n na BbixoAe 
Typ6MHbi (R) = 593,171968080811400 

raMMa bo eropoM KOMnpeccop>e = 
1 ,3443097288481 65 639.52298261 62621 00 

Opmix BO BropoM KOMnpeccope = 
3.31 6760835964486E-0.01 
639,522982616262100 

TeMneparypa na bxoab TypSMHu, TS(R) = 
2260, 00 

TeMneparypa na BbixoAe ryp6MHbi, T6D(R) = 
1318.23 

nepenaA reMneparyp b rypGnHe. DT = 
941 ,77 

MoLUHOCTb rypSMHbi. kBt (n.c.) = 610,08 
(817.80) 

Moa(HOGTb KOMnpeccopa. KBr (n.c.) = 230.36 
(308.80) 

CyMMapHbii) MaocoBbiC) pacxoA. Kr/CBK 
(0yHT/ceK) = 0.713 (1,5708) 

noneanan Mou^Hocrb, orKpbirbif) L^MKn, kBt 
(n.c.) = 380.22 (509,69) 

ypr (oTKpbiTbiM LiMKn) = 0,466 

KFlfl (OTKpblTbli^ LJMKn) - 0,231 

T7 = 685.87 

T7D = 702,23 

DT Broporo KOMnpeccopa = 109.06 

Mou^HOCTb Broporo KOMnpeccopa. KBr (n.c.) 
= 40.7 (54,57) 

MoiUHocTb BOtA^Horo Hacoca, KBr (n.c.) = 
0.0135 (0.018) 

nonesHan Mou^Hocrb, aaMKHyrbit^ i^HKn, KBr 
(n.c.) = 339,51 (455,11) 

ypr (saMKHyrbiM UHKn) = 0.522 

Kfifl (saMKHyrbii^ L^MKn) = 0.251 
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= 1 .394694290256902 
= 1.389029752150665 
1.366209070734794 



rope/ike 
1896, 



O&beMHbiH cocraa Bbixnonos: 
%CO2 = 10,8 
%H20=25,8 
%N02 = 63,4 

npMMeHeHne i^njcna VAST npw creneHM 

OKaxnn 30 : 1 

OTHOiueHvie r/a = 0,066 

CreneHb c^KSTHn = 30,000 

KonnHecTBO cryneHevi c^Karun = 3 

Tewneparypa soflbi Ha BXOAe = 672.000°R 

flaeneHMe Ha BbixoAe rypSHHbi = 1,000 

1 fp^HTJcBK (454 r/ceK) BOSAyxa c 

Teiv/inepaTypoft Ha bxoab Typ6nHbi (R) = 2260, 

000 

gamma compr.1 
618.355140835066100 

gamma compr.2 
891 ,837744705560000 

gamma compr.3 = 
1273, 898681933465000 

CP raaa b 
3, 1 243209000049776E-001 
892037142618000 

TeMnepaiypa Ha bxoab KOMnpeccopa, T1 = 
620,00 

TeMnepaiypa Ha BbixoAe 1-M CTyneHM, T2d 
(R) = 751 .42 

TeMnepaiypa na BbixoAe 2-51 ciyneHM, T3d 
(R) = 1081.81 

TeMnepaiypa na BbixoAe 3-C^ cryneHM. T4d 
(R) = 1533.78 

MacooBbiW pacxoA boau, Kr/ceK (cf)yHi/ceK) = 
0.242 (0.534) 

raiMMa b lypeuHe = 1,2802089550027821 
1666, 747232151006000 

opmix B Typ6MHe = 3.91600265082443E-001 
1666, 747232151006000 

napi^MajibHoe AaeneHMe napa (aiM) = 
6,562762207406494 

napuHanbHoe A3BJieHMe B03Ayxa (aiM) = 
8,137237601858644 

iBMnepaiypa Hacbii^eHMfl na BbfXOAe 
iyp6MHbi (R) = 593.793812111702800 

raMMa bo BiopOM KOMnpeccope = 
1 .34357223548501 98 642.26621422339600 

opmix BO BTopoM KOMnpeccope = 
3,344248062769462E-0.01 
642,266214292339600 

TeMnepaiypa Ha BxoAe iyp6iiHbi, TS(R) = 
2260. 00 

TeMnepaiypa Ha BbixoAe iyp6MHbi. T6D(R) = 
1251.47 

DepenaA leMnepaiyp b lypSnHe. DT = 

1008,53 

Mou^HOOib lypSMMbi. kBt (/i.e.) = 666,9 
(894.00) 

MomHocTb KOMnpeccopa. kBi (ji.c,) = 267,4 
(358,461) 

CywMapHbiCi MaccoBbii^ pacxoA. Kr/ceK 
(4)yHT/ceK) = 0.726 (1,5996) 

nonesHan MoinHocib, biKpbiibiCt i^MKn. kBi 
(/I.e.) = 399,5 (535.53) 

ypi (OTKpblTbIM HMKH) = 0.444 

Kflfl (oiKpbiTbifl L^MKn) - 0.296 
T7 = 690.74 
T7D = 707,85 

DT BToporo KOMnpeccopa = 114,05 

Mou^HocTb Bioporo KOMnpeccopa, kBi (n.c.) 
= 42.9 (57,54) 

MoiAHOCib BOA^Horo nacoca, kBt (n.c.) = 
0.014 (0.019) 

noneanan Moii^HOcib, asMKHyibiC^ i^MKn, kBi 
(n.c.) = 356,56 (477.97) 

ypi (saMKHyibiM i^wKn) = 0,497 

Kflfl (aaMKHyibiC^ uyiKn) = 0.264 
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OGiieMHu^ cociaB BbixnonoB: 
%C02= 10.8 
%H20 = 26.8 
%N02 = 63,4 

npMMeHeHne L\HKna VAST npui creneHu 

OKaiMfl 40 : 1 

OTHOLueHne r/a = 0,066 

Cienehb OKaiMfl = 40,000 

KonnMecTBO cTyneHSM oKainn = 3 

TeMnepaiypa soAbi Ha BXOAe = 672.000**R 

jlilaBneHMe Ha BbixoAe Typ6MHbi = 1,000 

1 ct)yHT/ceK (454 r/ceK) BOSAyxa c 

leMnepaiypoCH Ha BXOAe TypewHw (R) = 2260, 

000 

gamma compr.1 = 1,394584582122682 
682.187703506602900 

gamma compr.2 = 1,385229573509871 
932,452934382434300 

gamma compr.3 = 1,360860939314250 
1366, 979659174880000 

CP rasa b rope/iKe = 
3, 14534351 9546454E-001 1962, 
926186235099000 

TeMnepaiypa na axoAe Kownpeccopa. T1 = 
520,00 

TeMnepaiypa Ha BbiXOAe 1-W ciyneHn. T2d 
(R) = 774,56 

TeMnepaiypa Ha BbixoAe 2-fl ciyneHM. T3d 
(R)= 1146.07 

TeMnepaiypa Ha BbixoAe 3-C^ ciyneHM, T4d 
(R)= 1665.85 

MaocoBbif^ pacxoA BOAbi, kt/cqk (c|>yHT/ceK) = 
0.255 (0.552) 

raMMa b lypGnne = 1,281335192214647 
1636. 7117036740625000 

opmix B lypCuHe = 

3,925796903477528E-001 1 636. 
7117036740625000 

napi^Ma/ibHoe Aas/ieHvie napa (aiM) = 
6.75083199487843 

napL^ManbHoe ASBneHne BoaAyxa (aiM) = 
7.949167814777294 

leMnepaiypa HacbiiAeHUfl na Bbrxofle 
lypenHbi (R) = 594.374571993012600 

raMMa so BiopOM KOMnpeccope = 
1 .342884542206362 644,8862432381 50400 

opmix BO BiopoM KOMnpeccope = 
3.370260274627372E-0,01 
644.8862432381 50400 

TeMnepaiypa Ha BXOAe lypSMHw, TS(R) = 
2260. 00 

TeMnepaiypa na BbixoAe lypSnHbi, T6D(R) = 
1193.62 

riepenaA leMnepaiyp b lypCuHe, DT = 
1066.38 

Moii^HOCTb lypGnHbi, kBt (n.c.) = 719.44 
(964.40) 

Moi^HOcib KOMnpeccopa, kBi (/i.e.) = 304.37 
(408.011) 

CyMMapHbif^ MaccoBbiM pacxoA. Kr/cex 
(4)yHT/ceK) = 0.739 (16.279) 

nojiesHan MoiAHOcib, oiKpbiibii^ i4MKn, kBi 
(n.c.) = 415.05 (556.38) 

ypi (oTKpbiTbifi miKn) = 0.427 

Krifl (oTKpbiTbiW qwKn) - 0.307 

T7 = 695.40 

T7D = 713,23 

DT BToporo KOMnpeccopa = 118,85 
MoiMHocib Bioporo KOMnpeccopa, kBt (n.c.) 
= 45.07 (60,42) 

MomHocib aoAHHoro naooca, kBt (n.c.) = 
0.015 (0,019) 

no/ie3Ha« Mou^Hocib, aaMKHyibiW \\mn, kBi 
(n.c.) = 369,97 (495.94) 

ypi (aaMKHyibift \\mn) = 0.479 



ro 



O 



KOfl (aaMKHyibifl i^HKn) = 0,274 
oe^beMHbii^ cocraB Bwxnonos: • 
%C02 = 10.8 
%H20 = 25.8 
%N02 = 63,4 

npMMeHeMne uyima VAST npM creneHM 

omivffi 50 : 1 

OTHoiueHMe T/a = 0,066 

CreneHb oKaxMn = 50.000 

KoflMHecTBo cryneHeft cwcaTHfl = 3 

TeMneparypa BOflbi Ha exoAe = 672,000°R 

AaaneHMe Ha BbixoAS Typ5MHbi = 1,000 

1 (t)yHT/ceK (454 r/ceK) eo^flyxa c 

TeMneparypoa Ha exofle rypeHHbi (R) = 2260, 

000 

gamma compr.1 = 1,3944975722540039 
635,9965565621 69400 

gamma compr.2 = 1,382215305172556 
965,068507644903400 

gamma cxDmpr.3 = 1.356615282102378 
1442, 869640297455000 

CP rasa b ropejiKe = 
3.1 62590285087881 E-001 201 7. 
100000649888000 

TeMnepaiypa na bxoa© KOMnpeccopa, T1 = 
520.00 

TeMnepaiypa na bbixoab 1-^ cryneHM, T2d 
(R) = 792.92 

TeMnepaiypa na Bbixoae 2-\^ cryneHM, T3d 
(R) = 1197.96 

Tewneparypa Ha BbixoAe S-C^ CTyneHn. T4d 
(R) = 1774.20 

MaccoBbit^ pacxoA BOAbi, Kr/ceK (cJiyHT/ceK) = 
0.265 (0,585) 

rawMa b Typ6MHe = 1.282120028863920 
1607. 786622664966000 

opmix B Typ6wiHe = 

3.934720408020952E-001 1607, 
786622664966000 

napi^HajibHoe AaBJienMe napa {axM) = 
6,900293693691603 

napL^HajibHoe AaaneHuie BOSAyxa (btm) = 
7,799706115573533 

TeMneparypa Hacbiu^eHMfl Ha sbixoAe 
Typ6MHbi (R) = 594.836110021193700 

raMMa bo aropoM KOMnpeccope = 
1 .3423384201 02895 647,01 041 598301 71 00 

opmix bo BTopoM KOMnpeccope = 
3,391 1 7238319934aE-0.01 
647.010415983017100 

TeMneparypa Ha exoAe TypSnHbi, TS(R) = 
2260,00 

TeMneparypa Ha BbrxoAe rypGwHw. T6D(R) = 
1151.24 

riepenaA reMneparyp b rypeuHe, DT = 
1108.76 

Moii4Hocrb TypOMHw. KBr (n.c.) = 760.6 
(1019,48) 

MoinHocTb KOMnpeccopa, kBt (n.c.) = 335.06 
(449,150) 

CywiviapHbii^ MaocoBbif^ pacxoA, Kr/cex 
(<t)yHT/ceK) = 0.749 (1.6514) 

TeKCT KOMnbiorepHOM nporpaMMbi, 
McnonbaoBaHHoi!) npM MOAenMposaHMM pa6orbi 
ABkirare/in c kicno/ibSoeaHMeM Hacronu^ero 
vi3o6peTeHMq 

IMPLICIT REAL •8(A.H-0"Z) 

DIMENSION PAIR(17), TT(17), VAIR(17), 
vn2(17). pn2(17). 

• pco2(17). vco2(17), ph20(17). vh20(17) 

op8n(unlt = 11. file = '1') 

open(unit = 22. file = '2') 

open(unit = 33, file = "3') 

cpen(unil = 44, file = '4') 

open(unil = 1. file = 'a!') 
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DO 51 = 1,17 

READ(1 1 .*)TT(I). PAIR(I). VAIR(I) 
read(22.*)tt(i), pn2(i). vn2(i) 
read(33, ph20(l). vh20(i) 
read(44,")lt(i). pco2(i). vco2(i) 
TT(I) = TT(I) + 460.0 
5 - CONTINUE 
FA = 0.066 
READ(*.*)PR 
ns = 3 

write(*,*)' /AaeneHne na sbixoAe rypSnHbi = ?/ 
read(*;*)pt 

twater = 212.do + 460.do 
tit = 2260.odo 

wrile(1,555) fa, pr, ns, twater, pt, tit 
555 format(5x.T/a ratio = 3x. f7.3./. 
Sx, creneHb CMcamn = ', 3x. 

* f7.3 /, Sx. /KofiMMecTBO cryneneW OKarun 

= /, 14./ 

" . Sx. /TeMneparypa soAbi na axoAe/ f7.3,/, 
" Sx /flaB/ieHMB Ha SbixoAe Typ6MHbi/ f7.3./ 

Sx, /1 4)yHT/ceK BOSAyxa c 
reMneparypoM na axoAe rypSHHbi/ (R) = '. f8.3, 

• jjn 

T1 = 520.DO 

PRS = (PR)**(1 .DO/FLOAT(NS)) . 

COMPRESSOR 1 

GA = 1 .4 

DO 10 I = 1,10 

WRITE(*,*)'gamma compr. 1 = ', ga, tav 
T2 = T1 • (PRS)'"((GA - 1.0)/GA) 
TAV = (T1 +T2)/2.DO 
GA = CpAIR(TAV. pair. valr. tt) / 
CVAIR(TAV, pair, valr. tt) 
ga = 1 .406 
10 -CONTINUE 

WRITE(1,*) 'gamma compr. 1 = ga, tav 
T2D = T1 +(T2-T1) 7 0.85 
HPC1 = 1.0*(T2D - T1)*CpAIR(TAV. PAIR, 
VAIR. TT)*778.3/550.0 
COMPRESSOR 2 
GA = 1.4 
DO 20 I = 1.10 

T3 = T2D*(PRS)**((GA - 1.0)/GA) 
TAV = (T3 + T2D)/2.DO 
GA = CpAIR(TAV. pair, valr, tt) / 
CVAIR(TAV. pair. valr. tt) 
cga = 1 .406 
20 - CONTINUE 

writ©(1,*) 'gamma compr. 2 = ga. tav 
T3D = T2d + (T3 - T2D) / 0.85 
HPC2 = 1.0*(T3D - T2D)*CpAIR(TAV. PAIR, 
VAIR. TT)*778.3/550.0 
HPC = HPC1 + HPC2 
C - COMPRESSOR 3 
GA = 1 .4 
DO 25 I = 1.10 

T4 = T3D*(PRS)**((GA - 1 .0)/GA) 
TAV = (T4 + T3D)/2.DO 
GA = CpAIR(TAV, pair, vair. tt) / 
CVAIR(TAV. pair, valr. tt) 
c - ga = 1 .406 
26 - CONTINUE 

write(1,*) 'gamma compr. 3 = ga. tav 
T4D = T3d + (T4 -T3D)/0.85 
HPC3 = 1.0*(T4D - T3D)*CpAIR(tAV. PAIR. 
VAIR. TT)*778.3/550.0 

HPC = HPC1 + HPC2 + hpc3 
BURNER 

tav = (t4d + 2260.do) / 2.0 

TBURN = FA / 0.066 * 3600.DO + T4D 

a1 = CpCo2(tav. pco2. vco2. tt) 

a2 = cpn2(tav, pn2, vn2. tt) 

a3 = cph20(tav, ph20, vh20, tt) 

write(''.*)tav, cpgas. a1, a2, a3 
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cpgas = (352.0*a1 + 162.0*a3 + 
1263.36*a2)/1 777.36 

WRITE(1.*)'CPGAS B roperJKe = cpgas. tav 
WRITE(*.*)'CPGAS 

AMW = (TBURN - 460. DO - 1800.DOni.DO 
+ FA) *cpgas/( 1973.6 - 180.0) 

amt = 1 .do + amw + fa 

WRITE(1,100)T1, T2D. T3D. t4d. amw 

FORMAT /TeMneparypa Ha Bxofle 
KOMnpeccopa T1 = 5X, F7.2/ 

/Tewneparypa Ha BbixoA© cryneHM (R) = 
' 5X, F7.2,/, 

/TeMnepaiypa na Buxofle 2-Pi ciyneHM/ (R) = 
' 5X. F7.2. 

/Tewneparypa na Bbixofle 3-f^ CTynenn/ (R) = 
'5X.F7.2./. 

/MaccoBbiC^ pacxoA BOflw/ (Ib/s), =', 5x. 
f7.3,/) 
turbine 
t5 = 2260. DO 
GA = 1 .4 
DO 30 I = 1,10 

Ta = T5'(pt/PR) " ((GA - 1 .0)/GA) 

TAV = (T5 + T6)/2.DO 

a1 = cpco2(tav, pco2, vco2, tt) 

a2 = cpn2(tav, pn2, vn2, tt) 

a3 = cph20(tav. ph20. vh20, tt) 

cpgas = (352.0*a1 + 162.0*a3 + 
1263.36*a2)/1 777.36 

CpMIX = (AMW*A3 + (1.DO + 
FA)'CPGAS)/(AMT) 

c - WRITEC.7CPMIX = CPMIX 

a1 = cVco2{tav, pco2. vco2, tt) 

a2 = cVn2(tav, pn2, vn2. tt) 

a3 = cVh20(tav. ph20. vh20. It) 

cVgas = (352.0*81 + 162.0'a3 + 
1263.36*a2)/1 777.36 

CVMIX = (AMWA3 + (1.DO + 
FA)*CVGAS)/(AMT) 

GA = CPMIX/CVMIX - CONTINUE 

write(1 ,*) 'gamma b Typ6i4He = ', ga, tav 

wrile(1,*) 'cpmix b Typ6MHe = *, cpmix, tav 

T6D = TS + (T6 -T5)*0.85 

DTT = TS - T6D 

HPT = AMT*DTT*778.3/550.0*Cpm'lx 
HPN1 = HPT - HPC 
SFC1 = FA*3600.DO/HPN1 
EFF1 = HPNr550.DO/778.3/(3600.0*0.328 
+ 180.DO*0.SS 
go to 1100 

SECONDARY COMPRESSOR 
PP = pt'14.7*(aMW/18.0)/(aMW/18.0 + (1.DO 
+ FA)/29.0) 
pa = pf14.7 

wrfte(1/) Vnapi^Ma/ibHoe maeneme napa/ = 

PP 

write(1,*) Vnapi^MaiibHoe AasneHvie 
Boaflyxa/ = '. pa 

HPpump = amw*(1.dos 

pp/14.7*1.dos)/1.do3*1 .04/2.2/746 

SAT = TSAT(PP) + 460.0 

write(1.*) ' SAT . TEMP / AT TURBINE 
OUTLET 

(R) = \ SAT 

GA = 1 .4 

DO 70 I = 1.10 

T7 = sar(14.7/Pa)"((GA - 1)/GA) 
TAV = (T7 + sal)/2.DO 
write(*,*)', /raMMa bo STopoM KOMnpeccope/ 
write(*,*)', /BO BTopoM KOMnpeccope/, 
cpmix, tav 

writeC.*)' t6, sat = t7. sat 
a1 = cpco2(tav, pco2, vco2, tt) 
a2 = cpn2(tav, pn2, vn2, It) 
a3 = cph20(tav, ph2c. vh20, tt) 
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cpgas = (352.0*a1 + 162.0*a3 + 
1263.36*a2)/1 777.36 

CPMIX = (AMWA3 + (1.DO + 
FA)*CPGAS)/(AMT) 

WRITE (*.7CPMIX = CPMIX 

a1 = cVco2(tav. pco2. vco2, tt) 

a2 = cVn2(tav, pn2. vn2, tt) 

a3 = cVh20(tav, ph20. vh20, tt) 

cVgas = (352.0*a1 + 162.0*a3 + 
1263.36*a2)/1 777.36 

CVMIX = (AMW*A3 + (1.DO + 
FA)*CVGAS)/(AMT) 

GA = CPMIX/CVMIX 

70 - CONTINUE 

write(1,')\ /raMMa bo btopom Kownpeccope/ 
write(1.*)\ /BO BTopoM KOMnpeccope/. 
cpmix, tav 

T7D = (T7 - sat)/0.85 + sat 
DTT1 =t7d - sat 

HPS = (1.dQ + fa)*DTTr778.3/550.0*CpMIX 
HPN2 = HPT - HPC - HPS - hppump ' 
SFC2 = FA*3600.DO/HPN2 
EFF2 = HPN2*550.DO/778.3/(3600.0*328 + 
180.00*0.55) 
write(1 .7 

write(1,7 
1 100 

WRITE(1.200) T5. T6D. DTT, HPT. HPC. 
AMT.HPNI.SFCI.effl 

200 - FORMAT /TeMneparypa na BXOAe 
rypSnHbi/ 

(R) = 6X, F7.2./. 

/TeMneparypa Ha BbixoAe ryp6MHbi/ T6D(R) 
= SX. F7.2 

Vnepenafl reMneparypbi no TypGuHe/. DT = 
5X. F7.2,/. 

• 'HP TURBINE = \ 5X, F7 2/ 'HPCOMP 

• =: *, 5x, f7.3,/. /CyMMapHbiR KacooBbif^ 
pacxofl/ = 5X. F6.4, / 

• • nono3Haji Mou^Hocrb /orKpbitbii^ i^rncn/ = 
5X, F7.2,/ 

" ypr /oTKpbiTbJM \\mn\ /', 5X, F7.3,/, 

• KTIfl /OTKpblTbIM L^MKn/ = 5X. U J) 

WRITE(1,400) T7, T7D. DTT1 , HPS. 
hppump. HPN2. SFC2, eff2 

400 - FORMAT (T7 = 5X. F7.2./.T7D = 
5X. F7.2, 

• /.'DT COMP. 2 = 5X. F7.2,/, 'HP 
COMP. 2 = 5X. F7.2,/. 

MOLi^HOCTb BOAAHoro Hacoca = ' /f7.3/, 
nojie3Han Mou^HOcrb ZaaMKHyrbifH uyyml = \ 
5X. F7.2,/ 

• ypr /aaMKHyrhiM L4MKn/ ', 5X, F7.3,/, 

• KTIfl /aaMKHyrbiM l^mkh/ = 5x. f7.3,/././) 
write(1 ,*)' o6"beMHbJi^ oocraB BbixnonoB 
write(1.7- 

Write(1.7 % of C02 = 10.8' 

Write(1.7%ofH20 = 25.8' 

Write(1.7 % of N2 = 63.4* 

STOP 

END 

air 

FUNCTION CPAIR (TAV. pair, vair, tt) 
IMPLICIT REAL'S (A-H. O-Z) 
DIMENSION PAIR(1 7), TT(17). VAIR(1 7) 
COMMON PAIR. TT. VAIR. vn2, cn2, vh20, 
ph20, vco2. pco2 
DO 10 I = 1,16 

IF (TAV.LE.TT(I + 

1 ).AND.TAV.GE.TT(I))THEN 

CPAIR = PAIR(I) + (TAV - TT(I))*(PAIR(I + 
1) - PAIR(I)) / (TT(I + 1) - TT(I)) 

GO TO 999 

ENDIF 

10 -CONTINUE 
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999-S = CPAIR 

RETURN 

END 

FUNCTION CVAIR (TAV, pair. vair. tt) 
IMPLICIT REAL*8 (A-H. O-Z) 
DIMENSION PAIR(17). TT(17). VAIR(17) 
c - COMMON PAIR. TT. VAIR. vn2. cn2. 
vh20. ph20, vco2, pco2 
DO 10 I = 1.16 

IF (TAV.LE.TT(I + 

1).AND.TAV.GE.TT(I))THEN 

CVAIR = VAIR(I) + (TAV - TT(I))*(VAIR(I + 
1)-VAIR(I))/(TT(I + 1)-TT(I)) 

GO TO 999 

ENDIF 

10- CONTINUE 
999 - S = CP AIR 
RETURN 
END 

FUNCTION CPn2 (TAV, pn2. vn2. U) 
IMPLICIT REAL*8 (A-H, O-Z) 
DIMENSION Pn2(17). TT(17), Vn2(17) 
c - COMMON PAIR. TT. VAIR. vn2. cn2, 
vh20. ph20, vco2, pco2 
DO 10 I = 1,16 

IF (TAV.LE.TT(I + 

1).AND.TAV.GE.TT(I))THEN 

CPn2 = Pn2(l) + (TAV - TT(l))*(Pn2(l + 1) 
-Pn2(l))/(TT(I + 1)-TT(I)) 

GO TO 999 

ENDIF 

10 - CONTINUE 
999 - S = CPn2 
RETURN 
END 

FUNCTION CVn2 (TAV. pn2. vn2. It) 
IMPLICIT REAL*8 (A-H, O-Z) 
DIMENSION Pn2(17). TT(17). Vn2(17) 
c - COMMON PAIR. TT, VAIR. vn2. cn2, 
vh20, ph20, vco2, pco2 
DO 10 I = 1,16 

IF (TAV.LE.TT(I + 

1 ).AND.TAV.GE.TT(I))THEN 

CVn2 = Vn2(l) + (TAV - TT(l))*(Vn2(l + 1) 
-Vn2(l))/(TT(l + 1)-TT(l)) 

GO TO 999 

ENDIF 

10 -CONTINUE 

999 - S = CVn2 

return 

END 

h20 

FUNCTION CPh20 (TAV. ph20, vh20. tt) 
IMPLICIT REAL*8 (A-H. O-Z) 
DIMENSION Ph20(17). TT(17). Vh20(17) 
c - COMMON PAIR. TT. VAIR. vn2. cn2. 
vh20, ph20, vco2. pco2 
DO 10 I = 1,16 

IF (TAV.LE,TT(I + 

. 1),AND.TAV.GE.TT(I))THEN 

CPh20 = Ph20(l) + (TAV - TT(l))*(Ph20(l + 
1)-Ph20(l))/(TT(I + 1)-TT(I)) 
GO TO 999 
ENDIF 

10 - CONTINUE 
999 - S = CPh20 
RETURN 
END 

FUNCTION CVh20 (TAV. ph20. vh20, tt) 
IMPLICIT REAL*8 (A-H. O-Z) 
DIMENSION Ph20(17). TT(17), Vh20(17) 
c - COMMON PAIR, TT. VAIR, vn2, cn2. 
vh20, ph20, vco2, pco2 
DO 10 I = 1.16 

IF (TAV.LE.TT(I + 
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1).AND.TAV.GE.TT(I))THEN 

CVh20 = Vh20(l) + (TAV - TT(l))*(Vh20(l + 
1)- Vh20(l))/(TT(I + l)-TT(l)) 

GO TO 999 

ENDIF 

10 -CONTINUE 

999 - S = CVh20 

RETURN 

END 

oo2 

FUNCTION CPco2 (TAV, pco2, vco2, tt) 
IMPLICIT REAL*8 (A-H, O-Z) • 
DIMENSION Pco2(17). TT(17). Vco2(17) 
c - COMMON PAIR. TT. VAIR. vn2. cn2. 
vh20, ph20, vco2. poo2 
DO 10 I = 1,16 

IF (TAV.LE.TT(I + 

1).AND.TAV.GE.TT(I))THEN 

CPco2 = Pco2(l) + (TAV - TT(l))*(Pco2(l + 
1).Pco2(l))/{TT(l + i).TT(l)) 

GO TO 999 

ENDIF 

10 -CONTINUE 
999 - S = CPco2 
RETURN 
END 

FUNCTION CVco2 (TAV, pcx32. vco2, tt) 
IMPLICIT REAL*8 (A-H, O-Z) 
DIMENSION Pco2(17), TT(17), Vco2(17) 
c - COMMON PAIR, TT, VAIR. vn2, cn2, 
vh20, ph20, vco2, pco2 
DO 10 I = 1.16 

IF (TAV.LE.TT(I + 

1).AND.TAV.GE.TT(I))THEN 

CVco2 = Vco2(t) + (TAV - TT(l))*(Vco2(l + 
1 ) - Vco2(l)) / (TT(I + 1 ) - TT(I)) 

GO TO 999 

ENDIF 

10 - CONTINUE 
999 - S = CVco2 
RETURN 
END 

C STEAM TABLES 

FUNCTION TSAT(PP) 

IMPLICIT REAL*8 (A-H. O-Z) 

DIMENSION X(22), Y(22) 

DO 10 I = 1.22 

X(l) = FLOAT(l)*l 

10 -CONTINUE 

Y(1) = 101.64 

Y(2) = 125.88 

Y(3) = 141.32 

Y(4) = 152.81 

Y(5)= 162.09 

Y(6)= 170.02 

Y(7)= 176.8 

Y(8)= 182.77 

Y(9) = 188.2 

Y(10) = 193.17 

Y(11) = 197.73 

Y(12) = 201.92 

Y(13) = 205.74 

Y(14) = 209.46 

Y(15) = 212.94 

Y(16) = 216.09 

Y(17) = 219.23 

Y(18) = 222.37 

Y{19) = 225.11 

Y{20) = 227.78 

Y(21) = 230.45 

Y(22) = 233.05 

DO 20 I = 1,21 

IF (PP.LE.x(l + 1).AND.PP.GE.X(I))THEN 
TSAT = y(l) + (PR - x(l))*(y(l + 1) - 
y(l))/(x(l + 1)-x(l)) 
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GO TO 999 
ENDIF 
. 10 -CONTINUE 
999 - S = TSAT 
RETURN 
END 

E. 3aKnioMeHMe 

B TO BpeMH KaK pasjikfHHbie sapnaHTbi 
peanM3ai4iiM Hacro^iii^ero M3o6peTeHMn 
npkiseAeHbi b i\enpx MjiJiiocTpai^MM, oC-beM 
3au4i4Tbi HacTonu4ero ii3o6peTeHM;i 
orpaHMHMBaercfl ronbKO npMBeAeHHbiMM hvimb 
nyHKrawM ct)opMy/ibi ii3o6pGTeHMfl. 

cpopMyna M3o6peTeHMn: 

1. flBMrarenb sHyrpeHHero cropaHun, 
BKHicHaiou^ni^ KaMepy cropaHMfl 25. paOoHUt^ 
ABurarenb 50, noAcoeAMHeHHbiJ^ k KaMepe 
cropaHMji. cpeACTBo noAaMH BoaAyxa, 
BKnK)MatoL4ee b ceSw KOMnpeccop Anfl noAann 
OKaroro BosAyxa b Kawiepy cropaHUFi npM 
noBbiLueHHoC^ reMneparype n nocTO«HHOM 
AaaneHUM, nponopi^ujoHanbHOM TpeeyroLi^eMycn 
AHfl pa6oMero ABurarenfl. cpeACTBO 31 noAa^M 
TonriMBa aha noAann ToanMsa b Kaiviepy 
cropaHMfl, npn 3tom torjimbo m BoaAyx 
nepeMeujbiBaioTcn b KaMepe cropaHUH, m 
BOcnnaMeHnrenb TonnuBa Ann aajKuraHMR 
TOnnMBHO-B03AyiUHOC^ CMeCM M nojiyMeHMj! cTpyM 
raaooCpaaHbix npoAVKTOB cropaHkin, 
OTniiMaiou^Mflc5i reM, mto KOMnpeccopy npMAaHa 
TaKan KOHCt}HrypauMn, MTo6bi oh noAaBa/i 
nocTynaTejibHWM hotok oKaroro sosAyxa k 
KaMepe cropaHMR, ABi/irarenb BHyrpeHHero 
cropaHMfl ApnoriHiiTenbHO coAep>KMT cpeACTBO 
noAaHM >KMAKOCTM AHfl noAaMM neperperoPi, 
uicnap5feMO(^ >iaiAKOCTM noA ASaneHMeM a 
KaMepy cropaHMn 25, npki 3Tom )iaiAKOCTb npH 
nonaAaHMM b KaMepy cropaHMn no cyiuecTBy 
MmoBeHHO npeBpaiAaercn a nap. npi^neM 
noAaMa m o6pa30BaHiie napa coaAanT 
Typ6yjieHTHoaTb m nepeMeiUMBaHuie b KaMepe 
crppaHMn, npiiBOAfl k nonyHeHMK) pa6oMero rem 
51 , cocTOfiu^ero m napa, npoAyKTOB cropaHkisi m 
HenpopearMpoaaBiuHX KOMnoHeHTOB BosAyxa. 
perynnrop 100 ropeHMn Ann HeaaaiiciiMoro 
KOHTponn OKaroro BoaAyxa, cpQACTBa noAaMM 
TonnMBa d cpeACTBa noAaHid kmakocth raK. mto 
noAaaaeMan KMAKOCTb m no MeHbtuei^ Mepa 
MacTb OKaroro eo^xa yMacrByK)T a ropeHMM m 
noAaaaeMan >KMAKOCTb npeapaiAaercsi a nap 
xaK. HTO npu saAaHHOM TeMneparype o6pa3yercn 
pa6oHee reno. npM 3tom peryjinrop BKHHsnaer a 
ce65i cpeACTBO 40 ahji ynpaaneHUfl 
KOjiM^ecTBOM }KHAKO0TM, noAaBaeMoC^ k KaMepe 
cropaHMfl G reM, MTo6bi coxpaHRib Tewnepaiypy 
pa6oMero rena, cpeACTBO 27 f\r\9i MaMeHeHUfl 
KOJiMMecTBa B03Ayxa, noAaeaeMoro k KaMepe 
cropaHMfl. M CpeACTBO 30 aha ynpaaneHMfl 
KonM«-iecTBOM TonnHBa. noAaaaeMoro k KaMepe 
cropaHMfl TaK, HTo6bi OTHOiLieHne TonjiMBa k 
B03Ayxy ocTaBa/iocb hb aaAaHHOM ypoane m 
Tennoo6MeHHbie cpBACTaa 63 Ann nepeAann 
renna pa6oMero Tena. abixoA^u^ero m pa6oMero 
ABHrare/ifl k jkmakocth, noBWiuan aa CMer OToro 
TBMnepaTypy jkhakoctm ot TeMneparypbi noAaHU 
AO KenaeMot^ TeMneparypbi An^i noAa^M k 
KaMope cropaHMR. npu otom perynflrop ropeHi/in 
BbinonneH c BO3M0>KM0CTbK^ ynpaBiieHii5) 
cpeACTBOM noAaMn ;kmakoctm v[ cpeAcraoM 
noAaMM TonjiMBa a npoi^ecce ropsHMfl tqk, 

MTO sec BnpbicHyroC^ )kmakoctm 
npM6jivi3tiTenbHO b abb \a 6ojiee paaa 
npeBbiujaer aec BnpbicHyroro ronnnBa. npu 
3T0M Macca pa6oMero rejia yBejiMMMBaercn Ann 
noAAep)KaHkin cp^Heff reMneparypbi a 
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cooTBercTBUM c Tpe6yK)meC^cfl rewneparypofl 
OKcnxiyaTauMM padoMero ABurareriR, a Kawepa 

CropaHUfl BbinOJlHeHa C B03M0)KH0CTbJ0 

cropaHi^fl no MeHbUjef^ Mepe 40% OKaroro 

BOSAyxa. 

2. flBurarenb no n. 1 . ornnMaJOLi^iiMCP rew, 
HTO BocnnaMeHnrenb flsnflercfl 
aneKTpoMCKpOBbiM MCTOHHiiKOM 3a>KHraHHn. 

3. ABMrarenb no n.1, ornviHaioLAki^csi reM. 
MTO ABurarenb paSoraeT b otkpwtom i^Micne m 
BKnKwaer raKJKe KOHAeHcaropHoe cpeAcrao Anfl 
KOHAeHcai^MM HyMCHoC^ MacTM napa m3 paCoMero 
rena n oraoAflu^ee cpeACTso Ann oraoAa a 
KaMecrae Bbixnonoa ocraBUjei^cfi Hacm 
pa6oHero re/ia. 

4. flBurarejib no n.1, orjiviMaK)LAVitic$i reM, 
MTO ABMrarerib paCoraar a aaMKHyroM unxna m 
BKnioMaer raK>Ke KOHAeHcaropHoe cpeAcrao Ann 
KOHAeHcai^kiii napa t^a pa6oMero rena m 
OTBOAniHae cpeAcrao Ann oraoAa a KaMecrae 
BbixnonoB ocraBUieAcff HacTM pa6oMero rena. 

5. flBMrare/ib no n.1, orntmaioLAMtfcA reM, 
MTO OH BKnKiHaer raKxce OAHy unii donee 
AonojiHMrenbHyK) KaMepy cropaHMn. a KoropyK) 
nocrynaer oKarbii^ BOSAyx or oahoto mhm Gonee 
KOMnpeccopoB raK, mto paeonee reno noAaercfl 
8 OAMH M/ikt HecKOJibKO pa6oHiix ABvifarejieH. 

6. flBMrarenb no n.1, ornMMaKsu^M^^cn reM, 
MTO pa6oHMn ABMrarenb, a Koropbif^ nocrynaer 
pa6oMee reno, najinercfi wih rypSviHof), mjim 
nopiuHeabiM ABurareneM, win ABMrareneM 
BaHKenn, mjim KynaMKOBbiM ABMrareneM. 

7. flawrarenb no n.1. ornnMaioiAnrtcfl rew. 
MTO KOMnpeccop M pa6oMMi^ ABurarenb 
flBnflK)rc« ycrpoC^cTBaMM TMna Typ6MH m 
Typ6MMbi coeAi^HeHbi no MeMbLuei^ Mepe oahuim 
BanoM. 

8. flsnrarenb no n.1. 0TnMMaK)U4HviCf^ tcm, 
MTO perynwTop ropeHUR BbinoriHeH c 
B03MO)KHocTbK3 perynnpoBaHMfl rewneparypbi 
ropeHMfl Ha ocHose MH<t>opMai4MM, nocrynaroiAeM 
OT TeMneparypHbix AarMUKOB n TepMOcraroB, 
pacnono)KeHHbix b KaMepe cropaHnn. 

9. flBurarenb no n.1, ornnMaiciAHt^cfl reM, 
MTO perynjiTop ropeHMfl BbinojineH c 

B03M0>KH0CTbK) KOHTpOJlR BDSAyiUHOrO HOTOKa M 

cpeACTBa noAaMM TonnMsa raKUM o^paaoM. mto 
OTHOUjeHMe no secy snpycnyroro ron/iMBa n 
BAyBaeMoro BoaAyxa b npoi^ecce ropeHna 
cocTaBJifleT npM6nM3MTGnbHO or 0,03 ao 0.066. 

10. flBMrarenb no n.9. 0TnMMaK)ii4MC^cfl reM. 
MTO perynflTop ropeHun BbinonneH c 

B03M0)KH0CTbK) HesaBUCMMOrO KOHTpOJIfl 

cpeAHef^ reMneparypbi ropeni/jR n cooTHOiueHMfl 

KOMnOHeHTOB TOnJlMBHO-B03AyUJHOPi CMeCM. 

11. flanrarenb no n.1, ornnMaioiAiiCicji reM, 
MTO perynj^Top ropeHMfl BbinonneH c 

B03MO)KHOCTbK) oSecneMeHMfl nOHH>KeHMJ1 

reMneparypu ropeHWfl raKUM o6pa30M, mto 
AOCTMraeTcn crexMOMeTpuMecKoe ropeHMe \a 
paBHOBeckie b pa6oMeM Tene. 

12. flBurarenb no n. 1, ornnMaKJiiiMWcfl rew, 
MTO AaaneHMe oKaroro aosAyxa 
noAAap^KMaaercn na ypoane or 4 ao 100 arM, a 
TO apeMn KaK aHrponHfl ABHrare/ifi 
noAAapxviBaeTCfl npM6nH3HrenbHO nocroflHHoA. 

13. flBiirarenb no n. 1, ornnsaiOLAUiRcn reM. 
MTO AaaneHMe ciKaroro aoaAYxa Bbi6paHO m3 
ycnoBMSi oSecneMeHMfl ero no cyiAecTBy 
nocroRHHbiM, a ro apeMfi KaK roMneparypa 
ropeHUR \A o&bBM pa6oMero rena aapbHpyK>rcn 
perynwropoM ropeHMB. 

14. flBMrarenb no n. 1, ornnMaHDiAnWcfl reM, 
MTO BCfl xiiMMMecKan aneprMn anpucHyroro 
ronnuiaa npeapau^aercn b npoi^ecce ropeHMR a 
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TenjiosyK) aHepmio \a ncnapeHvie BOAbi cosAaer 
UMKnoHwyio Typ6yneHTHOCTb. cnoco6GTByK)ti4yK> 
MoneKyn«pHOMy nepeiuieujMBaHiiKS Tonnnsa m 
B03flyxa TaK, mto oeecneMMBaercfl 
crext/ioMeTpMHecKoe ropeHvie. 

15. ABMrarerib no n. 1, OTJiMMaiou^Mf^cn reM, 
HTO cpeacTBo noflaHM )mmocTv\ npeACTasneHO 
Ha6opoM H3 no MeHbUJet^ Mepe oako() 
4x}pcyHKii. pacnojio;KeHHofl b Kaiutepe cropaHHfl, 
Ha KOTopyio noAaercn }KviAKocTb noA 
AaBJieHkieM. 

16. flBMrarenb no n.1, OTjiUMaKimMj^cfl tgm, 
MTO }KMAKOCTbio. BnpbiCKUiBaeMo(4 B KaMepy 
cropaHtifi. ;iBnfleTC5i BOAa. Koropa^i 
npeBpaiL^aerosi b nap, a npoAyKTbi cropaHMn 
oxnaxcAaioTCfi ct)M3MMecKMM rennoM, 
sarpaHMBaeMbiM Ha ucnapeHMe boabi. 

17. flBMrareJib no n.16, OTJiMMajomMf^cn rew, 
MTo snpucHyrafl boab nornoinaer ren/ioByio 
sHeprMK) TBK, MTO TewnepaTypa paGoMero rena 
noHuoKaercn ao ypoBHR MaKCkiMSinbHOj^ pa6oHeff 
TeMnepaTypw paCosenD ABMrare/ifl. 

18. ABi/irarejib no n.1 6, oTJiiiMaiou^MC^C5i rew, 
HTO BnpbicHyTan boa9 npeBpau^eTc;! nyTeM 
MmoBeHHoro McnapeHMn b nap noA Aaa/ieHMeM 
KaMepbi cropaHMfl 6e3 saTpaTbi AonojiHurenbHOM 
pa6oTbi Ha oKBTHe h 6e3 AonojiHUTenbHoi^ 

aHTpORMH. 

19. flBuraTenb no n.1 6, OT/iMHaiomMf^cn tgm, 
MTO ABMraTenb ABJifleTCfl napoaot^ Typ6nH0«, 
npMBOAMMOM B AeCiCTBue paSoMMM TenoM, 
cocTOJiLL^MM M3 npM6nM3HTenbH0 25% napa. 65% 
HeoKncn©HHoro asoTa m 10% AByoKMCM 
yr/iepoAa. 

20. flBurarenb no n.1 6, oinMHaKDiuMC^cfl tsm, 
MTO Ann perynnpoBaHun TeMnepaTypw ropBHun 
M MaKCMivianbHofl paSoMeC^ TeMnepaTypw 
pa6oMero ABMraTenn n Ann npeAynpejKAsnun 
oSpaaoBSHMn raaos n coeAMHeHnC^, KOTopwe 
BW3biBa»oT MJiM cnoco6cTBy»0T oSpaaoBaHMK) 
aTMocc|DepHoro cMora, ncnonbsoBaHO 
BnpbicKi«iBaHiie soAbi. 

21. flBuraTejib no n.1. OT/inMaioinni^cn tbm, 
MTO cpeACTBO BnpbicKMBaHUfl TonnuBa coctomt 
H3 no MeHbiueC^ Mepe oahoPI c{)opcyHiai, 
pacnono^KBHHoi^ b Kawepe cropaHun, Ha 
KOTopyw noAaeTcn Tonnneo noA ASBneHvieM. 

22. AsuraTe/ib no n.1 9, OTJiUMarau^nWcn TeM, 
MTO viCTOMHUK TonnuBa BKnK)MaeT STaHon, a 
yicaaaHHbiC^ STaHon BKntoMaeT BOAy Ann 
ox/ia)KneHMfl pa6oHero Tena. 

23. flBMrarejib no n.1, oTiiMMaiOLMMRcn tgm, 
MTO BnpbiCKMBaeMan ;KMAKOCTb nanneTcn 
MOpCKoCt BOAoR \A Aanee BicnioMaeT cpeACTBa 
onpecHeniifl Ann yAaneHkin oonn na MopcKoC^ 
BOAbi n c6opa yKaaaHHof^ conwi b Kaiviepe 
cropaHuin. 

24. ABuraTe/ib no n.22, oTJinMaiounMPicji tgm. 
MTO OH BKntOMaeT KOHAeHcaTop AHfl c6opa 
nviTbeeoCt aoAbi nocne o6pa6oTKii mopckoh BOAbi 
cpeACTBaMM onpecHeHMn. 

25. flBMraTenb no n.1. oTjiuiMaioiAMWcfl tgm, 
MTO npn pa6oTe AaviraTGnn c mmcjiom oCoporoe, 
npoBbiuiaiou^kiM ycTanoBneHHoe. anpucKuiBaHMe 
Tonn^aa h MacTb OKaToro BosAyxa. 
McnoribsyGMoro aha ropenvin, ocraiOTCfl 
nocTonHHbiMti no otholughviio k TonnMsy npvi 
BOspacTaHHki MMcna oSopoToa ABMraTe/in, a np^i 
paSore ABMraTann a AMana30He Me)KAy nepabiM 

14 BTOpblM yCTaHOBneHHbIM MHCnOM oGopoTOB 

OTHOLueHMe BOAbi K TonjiuiBy H B03Ayxa K 
Tonni4By BoapacraeT. a npwi pa6oTe c mmchom 
o6opoToa HkDKG BTopoFO ycTaHOBneHHoro 
OTHOLUGHUie BOAbi K TonnuiBy M B03Ayxa K 
TonnMBy ocTaeTcn nocronHHbiM. 
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26. Aanrarejib no n. 25, OTnHMaiou4Mflc5i tgm, 
MTO cooTHoiijeHMe no aecy anpbiCKHBaeMbix 
BOAbi M Ton/iHBa MSMeHneTCfl B Ai^anaaoHe or 8 k 
1 AO 1 : 1 no iviGpe pocra MMcna o6opoTOB 
ABuraTGJiyi. 

27. Cnoco6 HenpGpbiBHoi^ noAaMM pa6oMaro 
TG/ia Ha BbfXOA KaMepbi cropaHMn 25. 
OTJinMaKDiAnClcn tgm, mto oh coAep)KMT 
cneAyioLAMe CTaA^n: 

a) OKBTHG oKpy)Kaiou^ero eosAyxa noA 
AaBneHMGM no MGHbUJGi^ mgpg 4 atM m npvi 
noBbiLUGHHOf) TGMnGpaType, noAdMa noroKa 
OKBToro BO^yxa a KaMepy cropaHMn 25, 
BnpbicKvtaaHkiG KOHTponvipyeMoro Ko/iMMecTBa 
TonnkiBa b KaMopy cropaHM5i, co3AaHMG rcpnHGi^ 

CMGCM nyTGM HenpepblBHOrO CIMGLUMBaHUin 

Tonnwiaa noA ABBneHuieM \a oKaToro BoaAyxa b 
Kauape cropaHMn 25, npi^MGM BoaAyx noAaeTcn 
b hgi/Ismghhom othoujghhm k Tonjiktay, npvi 3tom 
HeMSMeHHoe OTHOtueHMe o6ecnGMMBa6T noAaMy 
BosAyxa no MGHbiue^ Mepe b 
crexMOMerpiiMecKOM KonHMecrae; 

6) saxcviraHHe ropnMGM CMecu Ann 
oSpaaoaaHMn HenpepbiBHO ropnMero nnaMGHui, 
KOTopoe o6paayeT crpyio ropnMMX rasooGpaaHbix 
npoAyKTOB ropGHMfl noA p^Bn&HWfA, no 

MGHbUJeH MGPG paBHbIM AaBJIGHMIO OKBTOrO 

BosAyxa; 

B) noAaMy vicnap5iaMof4 HHepTHOf) )kviakoctm 
a crpyio rop^iMvix rasoB a pery/iiipyGMOM 

KOnHMeCTBG, npVIMGM >KV1AKOCT11. MMeK)U4e(^ 

TewnepaTypy, paBHyio mjim npeBbiiuafoiAyto 
Tewnepaiypy KMneHun noA AaBnenneM b 1 aTM. 
npM TeMnepaType, Heo6xoAMMo£^ Ann 
coxpaHeHun MHepiHOM >khakocth b )khakom 
cocTonHMM, KorAa ee noABeprajoT BOSAeC^CTBMK) 
AaaneHkin, npeBbiujaiou^ero 1 aTM i/i 
npesbiujaioii^ero AaBJieHne b Kawepe cropaHun 
jaK, MTO noAaHHan unepTHan )KviAKOCTb 
MmoBeHHo npeBpaii^aeTcn e nap npM nonaAaHMM 
B KaMepy cropaHun, npM 3tom coneTaHne CTpyM 
ropnMero raaa m napa oGpaayeT pa6oMee Te/io, 

a KOnHMeCTBO HHepTHOt^ >KMAKOCTM M 

TewnepaTypy nHepTHoW >kmakocth noA6npaioT 
TBK, MTo6bi nonyMMTb aaAaHHyw) TeMnepaTypy 
pa6oMero Tena na BbixoAe us KaMepbi cropaHUR, 
ynpasneHne KonnMecTBOM BOSAyxa, 
noAaaaeMoro b lOMepy cropaHMn, m 
perynMpoBanne KonnnecTBa Ton/iuBa, 
noAaaaeMoro b KaMepy cropaHMfl. c tgm, MTo6bi 
oTHoujeHHe Ton/inaa k eoaAyxy ocTaaa/iocb Ha 
KenaeMOM ypoahe; 

r) npMBeABHue b Aaf^cTBue yoTpoC^CTBa 
ynpaBnenuin KaMepoi;^ cropaHun Ann noAaMM 
kinepTHO^ )KMAKOCTki k KaMepe cropaHiin b 
KOJiMMecTBax, AocTaTOMHbJx Ann coxpaHGHMn 
TeMnepaTypbi pa6oMero Tena; 

A) npn 3TOM TGMnepaTypy n apeMn 
npeSbiBBHHn cTpyw ropsiMMx ra30o6pa3HUX 
npoAyKTOB cropaHun KOHTponwpyioT. mtoSw 
oSecneMMTb no cyi^ecTay nojiHoe cropaHMe 
TonnMBa a to apeMn. kbk TGMnepaTypy paSoMero 
Tana KOHiponnpyioT ibk, MToCbi cbgctm k 
MMHUMyMy oSpaaoaaHMG okcmaob asoTa, 
AoaecTM AO MaKcuMyMy oSpasoBaHne AsyoKMCM 
ymepoAa, npMMGM npouecc npoAOjiKaGTcn ao 
TGx nop, noKa hg oTnaAGT Heo6xoAi4MOCTb b 
noAaM© pa6oMero rena, npw stom BnpbicKHBaHMa 
KuiAKOCTM M BnpbicKHBaHMa TonjiMBa B npoL^eooe 

ropGHMfl KOHTpO/lMpyiOT TaK, MTO BGC 

BnpbicHyTO^ )iaiAKOCTM no MGHbiuei^ Mepe b ABa 
pasa npeabiLijaeT bgc anpbicHyToro TonnMBa tbk. 
MTO Macca pa6oMero rena yaejiMMkiBaeTcn Ann 
noAAep>KaHMn cpgahgCi TGMnepaTypbi b 
cooTaeTCTBMM c Tpe6yioi^eC%cfl TeMneparypoC^ 
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3KcnnyaTai4HM paSoMero ABMrarenfl m no 
MeHbiueC^ Mepe 40% oKaroro BosAyxa 
HcnonbsyjoT onw ropeHnw b KaMepe cropaHi/iH. a 
HeaaBMCMMoe peryjiMpoBaHwe KOJiMMecTea 
OKBToro B03Ayxa. KonnHecTBa BnpbicHyToro 
Tonnnsa n KonnMecTaa BnpbicHyTOM >KMflKocTM 
npoM3BOAy?T laK, HTo6bi sarpaHUBaTb Ha 
OKuraHMe snphicHyroro ronriMBa no weHbLuet^ 
Mepe HacTM cjKaToro Boaflyxa m npespau^aTb 
BRpwcKHyryjo KHflKocTb B nap. npn stom b 
Kawepe cropaHvm b npouecce ropenm npn 
onpefleneHHoC^ rewneparype ropeHMfl oSpaayiOT 
pa6oMee reno. cocTonu^ee m3 cwecM OKaroro 
BOSAyxa. npoAyKTOB cropaHwq ToruiMBa m napa. 

28. Cnoco6 no n.27, oTfiMHawLUMPicfl tom, hto 
KO/iMMecTBo OKaroro B03(flyxa. nocTynawmero b 
KBMepy cropaHMfl, HecKonbKO npeBbiiuaeT 
crextdOMeTpiiMecKoe KonvwecTBO raK, hto no 
MeHbLuei^ Mepe npkiMepHO 95% Boaoyxa 
pacxoAyercn hb oKuraHMe ropKSMeM cmbcm. 

29. Cnoco6 no n.27. OT^l4^aK>l^^1C^cfl tbm, hto 
TSMneparypy paGonero rena, awxcA^mero m 
Kafwiepbi cropaHMfl m nocrynaiomero b Typ6nHy. 
peryjiMpyioT b npeflSJiax or 399° (750°F) flo 
1260**C (2300°F) nyreM BnpbiCKWBaHUJi kmakoi^ 

BOAbl. 

30. Cnoco6 no n. 27, orjinMaiomMi^cji rewi, 
MTO TewnepaTypy pa6oHero re/ia, sbixoAWiMero 
M3 icaiwepw cropaHMfl n nocrynaKDU^ero b 
Typ6MHv. perynMpyK)T b npeAenax or 982 
(1800 °F) AO 1204°C (2200°F) nyTeiw 
BnpbiCKMBaHkin kmakoC^ BOAbi. 

31 . Cnoco6 no nn. 29 m 30, Qrn\A^aK}U\Mo9\ 
TBM, MTO TeMnepaTypa HHeptHoPt kmakoctm 
HenocpBACTBeHHO nepeA BnpbicKMBaHMeM He 
6onee MeM Ha 30 °C (50°F) HM)Ke TeMneparypbi 
pa6oMero xena. 

32. Cnoco6 no n.27, oTJiMMaiOLUMCicfl reM. mto 
OH BKHJOHaei raioKe, noone mara a) 
HanpasneHne pa6oMero lena na 
Typ6oreHepaTop, a paConee reno, BbixoA^mee 
M3 Typ6iiHbi, ncnonbsyioT aha Harpesa UNepTHOM 
KMAKDCTM nepeA BopbicKMBaHneM B paSoHeo 
reno. 

33. Cnoco6 no n.32, OTHMHaiomMRcn tbm, mto 
TonjiutBOM cny)KMT Ai^seribHoe Ton/iktBO HOMep 2, 
oTHoiijeHMe Ton/iHBa k B03Ayxy pasHO 0.066 h na 
Ka>KAbie 454 r/c (1 cfsyHT/c) pacxoAa B03Ayxa 
Typ6oreHepaTop Bbipa6aTbtBaaT' 
ADnonHMTenbHbio 484.9 kBt (650 n. c. ) npw 
KriA TonxiMBa CBbiaie npuMepHo 36% m 
yAeribHOM pacxoAe TonnviBa ueHee 
npM6nH3MTenbH0 0,36. 

34. Cnoco6 no n.27, OTjiHMaiomMMCfl tgm, hto 
TonnMBO Bbi6MpaioT Ha rpynnw, cocTOfliuefl na 
AHsenbHoro ron/iHaa HOMep 2, aTaHona i/i 
oCeccepeHHoro TonoHHoro Masyra. 

35. Cnoco6 no n.31 , ornHMaioiMMjfcsi reM, hto 
Ha KWKpjbie 454 r/c (1 4)yHT/c) pacxoAa BOSAyxa 
Bbipa6aTbtBaiOT b Typ6oreHepaTope 
AonojiHMTenbHbie 559,5 kBt (750 n. c. ) npn 
KHfl ron/iMBa cBbiiue npHuepHO 43% h 
yAeJibHOM pacxoAe TonnHBa Menee 
npM6nM3MTenbHO 0,30. 

36. Cnoco6 no n.27. OTnHMatou^Miicfl reM, hto 
MHepTHo£^ )iCMAKocTbiq flBnflercfl MopcKan BOAa. 
npMHBM cnoco6 BicniOHaeT Aanee c6op 
pacnnaBneHHoC^ cojim a xaMepe cropaHkin m 
nepeBOA pacnnaBneHHoA com a TBepAyio (pazy. 

37. Cnoco6 no n.27. oTnunaioiukiMcn tbm, hto 
nojiyMaK)T Ma MopcxoC^ bgam cojim m nHTbesyio 
BOAy c nonyMeHHeM conM npoAnoMTMrenbHo b 
raepAOM ctiaae, npuneM cnooo6 BKnK>HaeT 

a) noHM>KeHvie TeMneparypbi crpyii ropnMero 
raaa nyreM BnpbiciaiaaHMfl b crpyio ropflMero 



rasa MopCKoC^ boaw, a noHM>KeHHyio 
reMneparypy crpyn ropflnero raaa 
noAAspKMBaioT Me>KAy reMneparypot^ 
nnaaneHun n rewneparypot^ Kunennq co/in b 

MOpCKOM BOA©. npHMBM BnpWCKHBaWT MOpCKyW 

^ BOAy AHfl npeBpau^eHMfl boaw b nap nocne 
nonaAaHun b crpyio rop^Mero raaa. a cojib M3 
MopcKoi^ boan oca>KAaior b cpopMe )KMAK0crH b 
Kawepe cropannR. 

6) yAajienn© jkhakoii conn m3 KaMepbi 
cropaHMfl Mepea cpeAcrsa, npeAHaanaMeNHbie 
An;i nepeaoAa khakoC^ conn b raepAyio 
npeAnoMTMTe/ibHOM <t)opMbi M pasMepa, m 

b) yAanenne napa m npoAyKTOB cropanun H3 
Kawiepb! cropaHMJi, nponycK yAa/ieHHoro napa h 
RpoAyKTOB cropaHMfl Mepes KOHAeHCupyioiAee 

75 cpeACTBo raK, mto nap npeBpaiAaercH b BOAy. 
OTAaneHMB npoAyxroB cropaHi/in or napa m c6op 
nonyvieHHOM raKHM o6pa30M eoAbi. 

38. Cnoco6 no n.37, oTriMHaiomMMCfi reM, hto 
nap M npoAyicTbi cropaHWfl nponycKaior nepea 
Typeoreneparop nepeA tom, KaK nponycTMTb 

20 Hepes KOHAeHCMpyiotAee cpbaotbo. 

39. Cnoco6 no nn.37 m 38, OTJikiMaiOLUMi^cfl 
reM, hto npatcTMHecKM aecb yrnepoA ron/iMBa 
npeapaiuaioT b AByoKMCb yrnepoAa. a 
npaimiMecKM aecb raaoo6paaHbin aaoi, 
nonaAaioii^i/iit b KaMepe cropaHi/in co crpyeC^ 
BoaAyxa, noKMA^er lOMepy cnopaHMfl KaK 
raaoo6paaHbin aaor. a oCpaaoaaHMe NO Ha N 
npaKTvmecKM pasHo Hynio. 

40. Cnoco6 no n.38. OT/iHHaioiAM(4cfl reM. hto 
nap H npoAyKTbi cropaHMfl, nponycKaeMwe nepea 
rypSoreHeparop, Bbipa6aTbiBaK>T 
aneicpoaHeprHio s KojinMecTBe csbJiue 373 kBt 
(500 fi.c.) Ha Kax<Abiv^ (pymfc (454 r/c) 
pacxoAa BoaAyxa. KorAa cooTHOiueHHe TonnHBa 
\A B03Ayxa MMeer no cyiAecTsy 
crexMOMerptmecKoe sHaMeHMe. 

3S 41. CnocoC no n.38, OTjiMnaioiAMRon tbm. hto 
nap M npoAVKTbi cropaHMfl, nponycKaeMbie ^epea 
rypeoreHeparop, BbipaSarbiBaioT 
aneiapoaHeprMK) b KonnHecTBe CBbiiue 484.9 kBt 
(650 n.c.) Ha Ka>KAbiPi cpym/c (454 r/c) 
pacxoAa BoaAyxa, KorAa cooTHoiueHne ronnnea 

^0 ut B03Ayxa MMeer no cyti^ecTsy 
crexMOMeTpuMecKoe aHaneHne. 

42. Cnoco6 no n.38, orriMHaioiAMftcfl reM. hto 
nap v\ nfxjAyKTbi cropaHns, nponycKaeMwe nepea 
TypSoreHepaTop, sbipaearbiBatoT 
oneKTpooHeprMK) b KO/iUHecTBe CBbiiue 596.8 kBt 
(800 Ji.c.) Ha Ka>KAbiP< ($)yHr/c (454 r/c) 
pacxoAa BOSAyxa, KorAa cooTHoiueHMe TonnMsa 
M B03Ayxa kiMeer no cyu^ecTBy 
CTexMOMerpuHecKoe anaMeHne. 

43. Cnoco6 no n. 27, omMHaioiAHCicfl rew, 
HTO OH BKJiioMaeT ujar 3a)KiiraHHfi ABUtrarenfl npki 
aanycKB aneKrpokicKpoBbiM hctohhmkom 
aaxcHraHHfl. 

44. Cnoco6 no n.27, OTJiMHaioimiMCR tbm, hto 
ABMrarejib pa6oTaeT b OTKpbiroM qwioie ui 
BKHMDMaioiAMt^ laKKB luarvi KOHAeHcaqnn nyxHoi^ 

55 MacTM napa m3 paGonero rena m otboa b 
KanecTBe Bbixnonos ocTaBiueflcn Hacru 
pa6oHero rena. 

45. Cnoco6 no n.27. ornMHaKJiAMMCfl tom, hto 
ABHrarejib paGoraer b aaMKHyroM qi/iKne h 
BKniOHaiou^biC^ raioKB Luam KOHAeHcai^MH napa i^a 

^0 pa6oMero re/ia h otboa a KaHecrae Bbix/ionoa 
ocraaiueffcfl nacTH pa6oMero rena Ann 
noBTopHoro oKarwR. 

46. Cnoco6 no n.27. ornwHaioiAiificfl tbm, hto 
OH BKntoMaer raKKe uuar noAaMM paeonero rena 
a no MeHbLUBM Meps oahh paSoHkiM AB^raranb. 

47. Cnoco6 no n.27. ornMHaioiAMHcn tbm, hto 



TeiMnepaiypy ropeHMJi perynnpyfOT Ha ocHOBe 
uiH(|)opMauktM, nocTynatoLMei;^ or reMneparypHbix 
AaTMkiKOB \A TepMocraroB, pacnonoKBHHux a 
KaMepe cropaHMn. 

48. Cnoco6 no n.27, ornnHaioLMMMCfl tbm, hto 
BoaAyaiHbiCi noroK m anphicKMBSHMe ToruiMea 
perynnpytoT laK, mto OTHOiueHMe no aecy 
BnpbtcHyToro ToniiviBa m B^yBaeMoro Boa^yxa a 
npoL^ecce ropeHMR cxxTraenneT npvi6jiii3kiTenbHO 
OT 0,03 AO 0,066. 

49. Cnoco6 no n.48, OT/iMMafcmnHcfl reM, mto 
cpeAHflfl TeMnepaTypa ropeHvifl h cooTHOujeHide 
KOMnoHeHToa TonnnBHo-BoaAyujHof^ cmbcm 
pery/iMpyraT HeaaBHCMMo. 

60. Cnoco6 no n.49, OTriMMaK>U4MMCfl reM, 4To 
TeMnepaiypy ropeHuin noHktJKaiOT raK, mto b 
padoMBM Tene AocTMraeTcs cTexMOMerpHMecKoe 
cuenneHne h paBHOBecMe. 

51 . Cnoco6 no n.27, OTiiHMaK>U4MMCSi tcm. hto 
AaBJieHMe OKaroro BoaAyxa noAABpxcviBaioT Ha 
ypoBHe OT 4 AO 100 aru. b to BpeMn xaK 
3HTponMK) A^MraTenn noAAep^KMaaioT 
npM6nM3iiTenbH0 nocTOHHHoCi. 

52. Cnoco6 no n.27, oTjiMHatoiuiiMcn tbm, mto 
AaaneHMe ciKaToro BoaAyxa nQAAep}KuiBa|OT no 
cyiuecTBy nocTonHHbiM, b to BpeM^i KaK 
TeMnepaTypa npoAyicroB ropeHUfl m oS-beM 
pa6oMero Tena aapbHpyioT. 

53. Cnoco6 no n.27, OTjiHMaiOLi4H(4c5i tom, mto 
BnpbicHyroe tohjihbo nonHocrbio oKMraioT m 
npeBpau^aioT a npouecce ropeHun b TeruiOByio 
dHeprixiH), npMMeM McnapeMMS boau cosAaeT 
L4MKnoHHyK) TypeyneHTHocTb, cnocoecTByiou^yio 
MoneKyjiflpHOMy nepeMeineHnio Tonnnaa m 
803Ayxa. TBK. HTO o6ecneMkiBaeTCfl 
crexMOMeTpMHecKoe ropeHMe. 

54. Cnoco6 no n.27, OTJiMMaK>iUMMc« TeM, hto 
>KiiAKOCTbK>, BnpbicKMBaeMcvi B Karviepy 
cropaHMH, «BJifleTC5i BOAa. KOTopaw 
npeBpau^aoTcn b nap. a npoAyKTbi cropaHkin 
oxna>HAaioT aaTparof) Tenna Ha HcnapeHne 

BOAbl. 

55. Cnoco6 no n.54, oTnuMatou^MMcn tqm, mto 
BnpbtcHyTafi BOAa nomoiuaeT acto TenjioByic 
aHepTMio TBK, MTO TeMnepaTypa pa6oMero Tena 
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noHM)KaeTCR ao ypoBHsi HkDKe MaKCMManbHot) 
pa6oMaA TBMRBpaTypbi pa6oMero ABMraTann. 

56. Cnoco6 no n.54, OTjiMMatoiMHC^CR tbm, mto 
BnpbicHyTan BOAa npeepau^aeTc^ nyTeM 
MmoaeHHoro vicnapeHMn a nap noA ABBnenkteM 
lOMepbi cropaHMfl 6b3 saTpaTbr AonojiHUiTenbHOi) 
paCoTbi Ha OKaTMe h 6e3 AononHiiTejibHof^ 

SHTponklM MJIM 3HTanbnMM. 

57. Cnoco6 no n.54. OTJiMMatOLUMMCB tom, mto 
paGoMee Teno coctomt no cymecTBy m3 25% 
napa, 65% HeoKkicneHHoro aaoTa n 10% 
AByoKvicM ymepoAa. 

58. Cnoco6 no n.54, OT/iMMaioiMMi^cn tbm. mto 
BnpbicKViBaHiie soAbi Mcnonb3yK>T Ann 
perynMpoBaHMn TeMnepaTypbi ropsHMn h Ann 
npeAynpe^KASHvifl o6pa3oaaHkin raaoa n 

COBA^HeHMC^. KOTOpbie BbiablBBIOT MHUI 

cnoco6cTByiOT oOpaaoBaHHio aTMOcct)epHoro 
CMora. 

59. Cnoco6 no n.27. OTnMMaK)LUMMCfl tbm, mto 
anpbiCKkiBaeMaH KkiAKOCTb nanneTcn MopcKoi) 
BOAOj^ M Asmee BiuiKSHaeT ijuam no nepepa6oTKe 
MopcKOM BOAbt Ann c6opa m yAaneHMn conti 

MOpCKOf^ BOAbl. 

60. Cnoco6 no n.59. oTJiMMajoiuMficfl tbm. mto 
OH BKPioMaeT TaiOKB liiar KOHAeHcauviH nMTbeaoj^ 
BOAbl nocne o6pa6oTiai MOpCKOt^ BOAbi. 

61. Cnoco6 no n.27, oTnwMaiomMRcn tbm. mto 
npM pa6oTe ABMraTenn c hmcjiom o6opoT03, 
npeBbiiuaioLMMM ycraHoaneHHoe, anpbicKkiBaHvie 
Tonnnaa m MacTb oKaToro spsAyxa, 
McnonbsyeMoro Ann ropsHun, ocTasnflioT 
nocTOfiHHbiMM no oTHOujeHHK) K TOPnuBy npn 
BoapacraHMH Hucna o6opoTOB ABMraTena, a npM 
pa6oTe ABi/irarenn b At^anaaone M6>KAy nepsbiM 
M BTOpbfM yciaHoaneHHbiM muctiom oGoporoB 
OTHomeHne boaw k TonnnBy n BoaAyxa k 
TonnMBy soapacTaer, a npn paGore c hmcjiom 
o6opoTOB HVDKB BToporo ycTaHOBneHHoro 
oTHomeHHe BOAbi k ronnnBy m BoaAyxa k 
Tonnnay ocTasnfiraT nocTonHHbiM. 

62. Cnoco6 no n. 53, ornnMaiou^Mvicfl tbm, 
mto oxna>KweHne ABursTsnn ocymecTsnniOT 
BOAOM 6e3 paaSaB/ieHMn sosAyxoM. 
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